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I. Citation and Requirements

A. ICitation of Section of Clean Water Adt __ - | Comment [D2]: Previous comments indicated
’’’’’’’’’’’’’’’’’’’’’’’’ this section was confusing. This section has been
B E . ) ) ) updated to clarify EPAs requirements for the

The Missouri Department of Natural ResourciDNR) lis responsible fotheimplementation development of a listing methodology.

and administration of the Federal Clean Water Ad¥lissouri. Under Section 40 CFR 130.30, ~~ { comment [D3]: Moved this paragraph up to

States, Territories or authorized Tribes must submitie United States Environmental plecelEraCtidanceldisctissionslininlimericlorder.
. . . . . . The first two sentences were slightly reworded fo

Protection Agency (EPA) a list of impaired or thm®ed watebodies- EPA also requires sentence structure.

States, Territories, and authorized Tribes to sulmiritten methodologgocumendescribing
their approaclin consideringand evaluating existing readily availabletaused to develop their
303(d) list of impaired watdsodies. The listing methodology must be submittethe EPA Ml EEEER (SRR il (il s

Item number 4 was not previously numbered.

. .. . . A biennially reviewed in order to place it more i
each year the Section 303(d) list is due. EPA doe¢spprove or disapprove the listing sfqnurgiti)alalrg\rltlizvrvsvit;‘nn;;]eirin(f)o?na‘ln;'teiolnrg(i)sfulgsedi
methodology, but considers the methodology duitingeview of the states 303(d) impaired Baladient}
waters list

Following theMissouri Clean Water Commissi@pprova) Section 303(d) is submitted to EPA.
This fulfills Missouri'sbiennial submission requirements of an integraggadrt required under
Sections 303(d), 305(b) and 314 of the Clean Watér In years when no integrated report is
submitted, the department submits a copy of itestide water quality assessment database to
EPA.

B. U.S. EPA Guidancé _ - -| Comment [R4]: This section was updated to ad
”””””””””””””””””””””””””””””””” additional background relating to EPA’s Integrate
Reporting Guidance documents.

In 2001 the Office of General Counsel and the @ffi€ Wetlands, Oceans, and Watersheds
developed a recommended framework to assist EPiAredn the preparation of their approval
letters for the States’ 2002 Section 303(d) listrsissions. This was to provide consistency in
making approval decisions along with guidance féegrating the development and submission
of the 2002 Section 305(b) water quality reports Section 303(d) list of impaired watérs

Other grammatical changes were also made.

Thefollowing sectiongrovide an overview of EPA Integrated Report guaadocuments from
calendar yea2002 through 204.

The 2002 Integrated Water Quality Monitoring andgéssment Report Guidance was the first
document EPA provided to the States, Territoriad, @uthorized ribeswith directions on how
to integrate the development and submission o882 305(b) water quality reports and
Section 303(d) list of impaired waters.

The guidance recommended that States, Territonésathorized ribessubmit a combined
integrated report that would satisfy the Clean WAtE requirements for both Section 305(b)
water quality reports and Section 303(d) list. 2B82Integrated Report was to include:

! Additional information can be obtained from EPA’shsite:
http://water.epa.gov/lawsregs/lawsguidance/cwafgniiance.cfm).
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» Delineation of water quality assessment units baseithe National Hydrography Dataset
(NHD);

» Status of and progress toward achieving compretersisessments of all waters;

» Water quality standard attainment status for eassessment usit

* Basis for the water quality standard attainmengmhginations for every assessment ginit

* Additional monitoring that may be needed to deteemwater quality standard attainment
status and, if necessary, to support developmetotalf maximum daily loadsT(VIDLS)
for each pollutantAssessment usitombination;

» Schedules for additional monitoring planned foreassent units;

* Pollutant/fassessment usitombinations still requiring TMDLSs; and

»  TMDL development schedules reflecting the prioréyking of each pollutant/
assessment usicombination.

The 2002 EPA guidance described the requirementsru®ection 303(d) of the Clean Water
Act where states were required to describe the adetbgy used to develop their 303(d) list.
EPA’s guidance recommended the states provida ({Escription of the methodology used to
develop Section 303(d) list; (2) a descriptiontsd tata and information used to identify
impaired and threatened waters; (3) a rational@dbiusing any readily available data and
information; and (4) information on how interstateinternational disagreements concerning the
list are resolved. Lastly (5), it is recommendeak t'prior to submission of its Integrated Report,
each state should provide the public the opportuniteview and comment on the
methodology.” In accordance with EPA guidance,dbpartment reviews and updates the
Listing Methodology Document (LMD) every two yearfhe LMD is made available to the
public for review and comment at the same timesthge’s 303(d) impaired waters list is
published for public comment. Following the puld@mmment period, the department responds
to public comments and provides EPA with a documsenimarizing all comments received.

In July 2003, EPA issued new guidance entitled Hfance for 2004 Assessment, Listing and
Reporting Requirements Pursuant to Sections 3@8{d)305(b) of the Clean Water AcfThis
guidance gave further recommendations about ligtfr@03(d) and other waters.

In July 2005, EPA published an amended versiorledtiGuidance for 2006 Assessment,
Listing and Reporting Requirements Pursuant toi@ex03(d), 305(b) and 314 of the Clean
Water Act” (seeAppendix Afor Excerpy.

In October 2006, EPA issued a memorandum entiflgfdrmation Concerning 2008 Clean
Water Act Sections 303(d), 305(b) and 314 Integr&eporting and Listing DecisionsThis
memorandum servess EPA’s guidance for the 2008 reporting cycle lageybnd. This guidance
recommended the use of a five-part categorizatiberse and that each state provides a
comprehensive description of the water quality déads attainment status of all segments within
a state (reference Table 1 belowhe guidance also defined a “segment” as beind use
synonymous with the term “assessment unit” usqaenious Integrated Report Guidance.
Overall, the selected segmentation approach shmutthnsistent with the state’s water quality
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standards and be capable of providing a spatiée fieat is adequate to characterize the water
quality standards attainment status for the segment

It was in tke 2006guidancethatEPArecommenddall waters of the state be placed in one of
five categorieslescribed below.

| Table 1. Placement of Waters within the Five Categories inhie 2006 EPA Assessment,
Listing and Reporting Guidance

|| category 1 All designatedises are fully maintained. Data or other infoiorasupporting

full use attainment for atlesignatedises must be consistent with the state’s

Listing Methodology Document (LMD). The departmerili place a water in

Category 1 if the following conditions are met:

* The water has physical and chemical data (at anmoimi, water
temperature, pH, dissolved oxygen, ammonia, taibalt, and total copper
for streams, and total nitrogen, total phosphongssecchi depth for lakes
and biological water quality data (at a minimun colior fecal coliform
bacteria) that indicates attainment with water ifyiatandards.

* The level of mercury in fish fillets or plugs uskd human consumptiois
0.3 mg/kg or less. Only sampleshiher trophic level species
(largemouth, smallmouth and spotted bass, saugdieye, northern pike,
trout, striped bass, white bass, flathead catfightdue catfish) will be used.

* The water is not rated as “threatened.”

|| category 2 One or more designated uses are fully attainedtletst onelesignatedise
has inadequate data or information to make a uam@aient decision consistent
with the state’s LMD. The department will placevater in Category 2 if at
least one of the following conditions are met:

e Thereis inadequate data for water temperature, pH, disdatxggen,
ammonia, total cobalt or total copper in streamasgess attainment with
water quality standards or inadequdiga fortotal nitrogen, total
phosphorus or secctipthin lakes.

e There is inadequaté. colior fecal coliform bacteria data to assess
attainmenbf the whole body contact recreational use.

* Thereareinsufficient fish fillet tissue, or plug data aladile for mercury to
assess attainmeat the fish consumption use.

Category 2 waters will be placed in one of two sategories.

Category 2A: Waters will be placed in this catggbavailable data, using bes
| professional judgement, suggests compliance withamical
water quality criteria of Tables A or B in MissasriVater

| 2http://water.epa.gov/lawsregs/lawsguidance/cwa/tiptbad/2005_08 11_tmdIl_2006IRG_report_2006ircbsadf
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Quiality Standards (10 CSR 20-7.031) or other qtetive
thresholds for determining use attainment.

Category 2B: Waters will be placed in this catggbthe
available data, using best professional judgmenfyssts
noncompliance with numeric water quality criterfalables A or
B in Missouri’s Water Quality Standards, or othaaqtitative
thresholds for determining use attainment, arddHataare
insufficient to support a statistical test or talify as
representative data. Category 2B waters will berghigh
priority for additional water quality monitoring.

Category 3

Water quality data are not adequate to assessfahg designated beneficial
uses consistent with the LMD. The department pldkce a water in Category
if data are insufficient to support a statistiesttor to qualify as representative
data to assess any of the designated uses. Catgaters will be placed in
one of two sub-categories.

Category 3A. Waters will be placed in this catggbavailable data, using be
professional judgment, suggests compliance witherigal water
quality criteria of Tables A or B in Missouri’'s WatQuality
Standards (10 CSR 20-7.031) or other quantitatikesholds for
for additional water quality monitoring, but wiletgiven lower
priority thanCategory 3B waters.

Category 3B. Waters will be placed in this catggbthe available data, using
best professional judgment, suggest noncompliariite w
numeri@l water quality criteria of Tables A or B in Missdar
Water Quality Standards or other quantitative thoéds for
determining use attainment. Category 3B waterkhgilgiven
high priority for additional water quality monitog.

Category 4

Statewater quality standardsr other criteria, as per the requirements of

Load (TMDL) study is not required. Category 4 wateill be placed in one of
three sub-categories.

Category 4A. EPA has approved a TMDL study thalreskes the impairment.

The department will place a water in Category 4Bath the
following conditions are met:

* Any portion of the water is rated as being in nttaiament with

W

to assess any of the designated uses, EPA sugge
that these waters should also be given high pyiori
for additional WQ monitoring

- {Comment [R6]: Previously referenced Table l}

statewater quality standardsr other criteria as explained in

__ - | Comment [D5]: Since WQ data are not adequat

e
stec
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Category 4B. Water pollution controls requiredablpcal, state or federal

Category 4C. Any portion of the water is ratedbeig in non-attainment with

EPA has approved a TMDL for all pollutants that eaesing
non-attainment.

authority, are expected to correct the impairmerat reasonable
period of time. The department will place a wateCategory 4B
if both of the following conditions are met:

Any portion of the water is rated as being in nttaiament with
statewaterguality standards or other criteria as explained in

A water quality based permit that addresses thetaol(s)
causing the designated ugapairment has been issyeshd
compliance with the permit limits will eliminatealimpairment;
or other pollution control requirements have beedethat are
expected to adequately address the pollutant(s)jrgthe
impairment. This may include implemented voluntamtershed
control plans as noted in EPA’s guidance document.

statewater quality standardsr other criteria as explained in

impairment. Discrete pollutants may include speahemical
elements (e.g., lead, zinc), chemical compounds, @mmonia,
dieldrin, atrazine) or one of the following quarifle physical,
biological or bacteriological conditions: water fgenature,
percent of gas saturation, amount of dissolved erygH,
deposited sediment, toxicity or counfsfecal coliform orE. coli
bacteria.

Category 5

At least one discrete pollutant has caused noimatent with statevater

document, and the water does not meet the quaidicafor listing as either
Categories 4A or 4B. Category 5 waters are thosedre candidates for the
state’s 303(d) List4.

8 A discrete pollutant or a discrete property ofavas defined here as a specific chemical or adltteibute of the water (such as

temperature, dissolved oxygen or pH) that causesflméal use impairment and that can be measuredtdatively.

4 The proposed state 303(d) List is determined byMissouri Clean Water Commission and the finaliisletermined by the

U.S. Environmental Protection Agency.

- ‘{Comment [R7]: Previously referenced Table 1

- {Comment [R8]: Previously referenced Table 1}

| - {Comment [R9]: Previously referenced Tabli ]

- {Comment [R10]: Previously referenced Table ﬂ
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If a designated use is not supported and the segmenpaired or threatened,
the fact that a specific pollutant is not known sloet provide a basis for
excluding a segment from Category 5.

Category 5. These segments must be listed as @gatgginless the state can
demonstrate that no discrete pollutant(s) causesrdributes to the
impairment. Pollutants causing the impairment tdlidentified
through the 303(d) assessment and listing procefsseba TMDL
study is written. The TMDL should be written withthe time
frame preferred in EPA guidance for TMDL developtevhen it
fits within the state’s TMDL prioritization scheme.

Category 5-alt. A water body assigned to 5-adtnismpaired water without a
completedTMDL but assigned a low priority for TMDL
development because an alternative restoratioroappris being
pursued. This also provides transparency to tisfipthat a state is
pursuing restoration activities in those wateradbieve water
quality standards. The addition of this sub-categall facilitate
tracking alternative restoration approaches in @pgted waters in
priority areas.

Threatened | When a water is currently attaining all designatses, but the data shows an
Waters | inverse (time) trend in quality for one or morectete water quality pollutants| - {
indicating the water will not continue to meetgbaises before the next listing

Comment [D11]: Revised the wording of this
definition.

cycle. Such water will be considered “threatenefl.threatened water will be
treated as an impaired water and placed in theoappte Category (4A, 4B, o
5).

In subsequent years, EPA has provided additioridbage, but only limited new supplemental _ -

information has been provided since the 2008 cycle.

In August 2015, the EPA provided draft guidance thauld include a Category 5-alternative (5-
alt) (reference Table 1 above). Additional infotima can be found at EPA’s website:
http://water.epa.gov/lawsregs/lawsguidance/cwafimitlance.cfm.

Comment [D12]: Moved this so the 2008 and
beyond Integrated Report information followed
2006. Any substantial and future Integrated Repa
guidance information will be added below.

Added 2016 IR information here regarding TMDL
prioritization and the additional creation of Categ
5-alt.

Moved the “Placement of Waters within the five
category in the 2006 EPA Assessment, Listing an
Reporting” section into a table so it could be
referenced with the text.
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II. The Methodology Document

A. Procedures and Methods Used to Collect Water QualitData

Department Monitoring

| The major purposes of thiezpartmeris water quality monitoring program are

» characterize background or reference water queditylitions;

» better understand daily, flow event and seasontdvwpality variations and their
underlying processes;

» characterize aquatic biological communities;

* assesgimetrends in water quality;

» characterize local and regior&fectsof point and nonpoint sourseollutantson water
quality;

| » check for compliance witlvater guality standardandbr wastewater permit limits;

» support development of strategies, including Thtakimum Daily Loads, to return
impaired waters to compliance with Water Qualitsrtards. All of these objectives
are statewide in scope.

Coordination with Other Monitoring Efforts in Misgo

To maximize efficiency, the department routinelpiinates its monitoring activities with other
agencies to avoid overlap, and to give and rededback on monitoring desigiata from
other sourceareused for meeting the same objectivegl@sartmensponsored monitoring.
The data must fit the criteria described in theadatality considerations section of this
document. The agencies most often involved are the U.S. @&pcdl Survey, the U.S. Army
Corps of Engineers, EPA, the Missouri Departmer@afiservatiofMDC), and the Missouri
Department of Health and Senior Services. The Bemt of Natural Resources also tracks the
monitoring efforts of the National Park Servitlee U.S. Forest Serviceeveral of the state’s
larger citiesthe states of Oklahoma, Arkansas, Kansas, Jawd lllinois and graduate level
research conducted at universities within Misso&ar those wastewater discharges where the
| departmenhas required instream water quality monitoring,dbpartmentnay also use
monitoring data acquired by wastewater dischargers condition of discharge permits issued
’ by the department. In 1995, thepartmenalso began using data collected by volunteers that
have passedolunteer Water Quality Monitoring Progra@Quality Assurance/Quality Control
tests.

Existing Monitoring Networks and Programs

The following is a list and a brief description of thads of water quality monitoring activities
presently occurring in Missouri.
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1. Fixed Station Network

a) Objective: To better characterize background faremce water quality conditions, to
better understand daily, flow evepand seasonal water quality variations and their
underlying processes, to assess trends and to &hrectimpliance withwater quality
standards

b) Design Methodology: Sites are chosen based ombiie following criteria:

Site is believed to have water quality represergati many neighboring streams of
similar size due to similarity in watershed geolpgydrology and land use, and the
absence of any impact from a significant pointiscite nonpoint water pollution
source.

Site is downstream of a significant point sourceiscrete nonpoint source area.

c) Number of Sites, Sampling Methods, Sampling Freguesand Parameters:

MDNR/U.S. Geological Survey cooperative netwarkproximately70 sites
statewide, horizontally and vertically integratedlysamplg, four to twelvetimes
per year. Samples are analyzed for major {ens calcium, magnesium, sulfate,
and chloride) nutrients(e.g. phosphorus and nitrogetemperature, pH, dissolved
oxygen, specific conductandeacterige.g.E. coliand fecal coliformand flow on
all visits, two to four times annually for suspeddmlids and heavy metals, and for
pesticides six times annuallyfaur sites.

MDNR/University of Missouri-Columbia’s lake monitorimgetwork. This program
has monitored about 249 lakes since 1989. Aboldk&s are monitored each year.
Each lake is usually sampled four times duringstinemer and about 12 are
monitored spring through fall for nutrients, chlphyll, turbidity and suspended
solids.

Department routine monitoring of finished publiintting water supplies for
bacteria and trace contaminants.

Routine bacterial monitorinfpr E. coli of swimming beaches at Missouri’s state
parks during the recreational season bydgygartment’sMiissouri Sate Parks.

Monitoring of sediment quality by thgepartmenat approximately 1:0.2
discretionary sites annuallysites are monitored for several heavy mefals.
arsenic, cadmium, copper, lead, mercury, nickek,zétc.)Jandor organic
contaminantge.q. polycyclic aromatic hydrocarbons, etc.)

2. Special Water Quality Studies

a) Objective: Special water quality studies are usecharacterize water quality effects
from a specific pollutant source area.
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b)

Design Methodology: These studies are designedrity and measurthe contaminants
of concern based on previous water quality studitksient sampling and/or Missouri
State Operating Permit applications. These stugtigdoy multiple sampling stations
downstream and upstream (if appropriate). If ommants of concern have significant

Number of Sites, Sampling Methods, Sampling Frequamd Parametersihe
departmentonducts or contractgp to10 to15 special studies annually, as funding
allows. Each study has multiple sampling siteke Mumber of sites, sampling
frequency and parameters all vary greatly dependinthe study. Intensive studies
would also require multiple samples per site oveglatively short time frame.

_Toxics Monitoring Program

The fixed station network and many of tiepartmeris intensive studies monitor fercute
and chronidoxic chemicald In addition, major municipal and industrial discgers must
monitor foracute and chronitoxicity in their effluents as a condition of thélissouri State
Operating Permit.

Biological Monitoring Program

a)

b)

c)

Objectives: The objectives tife BiologicalMonitoring programs are to develop
numeric criteria describing “reference” aquatic neértvertebrate and fish communities
in Missouri's streams, to implement these criteritnin statewater guality standardand
to maintaina statewide fish and aquatiacranvertebrate monitoring program.

Design Methodology: Development of biocriteria fish and aquatic
marcoinvertebratésénvolves identification of reference streams infeatMissouri’s
aguatic ecoregions arid ecological drainage unjtespectively It also includes
intensive sampling of invertebrate and fish comrtiesito quantify temporal and spatial
variation in reference streams within ecoregiort \@ariationamongecoregions, and the
sampling of chemically and physically impaired atres to test sensitivity of various
community metrics to differences in stream quality.

Number of Sites, Sampling Methods, Sampling Frequemd Parameters: The
departmenhas conducted biological sampling of aquaticranvertebrates for many
years. Since 1991, ¢hdepartment’s aquatic macroinvertebrate monitgpiogram has
consisted of standardized monitoring of approximyat& to55 sites twice annuallyln
addition, heMDC presently has a statewide fish and aquaticranvertebrate
monitoring program, the Resource Assessment andtdorg (RAM) Program,
designednonitor and assethe health of Missouri's stream resourcesa rotating basis

This program samples a minimum of 450 random anafilence sites every five years.

® As defined in 10 CSR 20-7.031(1)
| & For additional information visit: http:/dnr.moyfenv/esp/wgm/biologicalassessments.htm

- { Comment [D13]: Streamlined sentence word J
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5. Fish Tissue Monitoring Program

|2

Objective: Fish tissue monitoring addrestwo objectives: (1) the assessment of
ecological health or the health of aquatic biosuélly accomplished by monitoring
whole fish samples); and (2) the assessment of humealth risk based on the level of
contamination of fish tissue plugs, or fillets.

Design Methodology: Fish tissue monitoring steschosen based on one of the

following criteria:

» Site is believed to have water and sediment quidjpyesentative of many
neighboring streams or lakes of similar size dugin@larity in geology, hydrology
and land use, and the absence of any known impaotd significant point source or
discrete nonpoint water pollution source.

» Site is downstream of a significant point sourceliscrete nonpoint source area.

» Site has shown fish tissue contamination in thé. pas

Number of Sites, Sampling Methods, Sampling Frequemd Parameters:

Thedepartmenplans to maintaim fish tissue monitoring program to collect wholghfi
composite samplésit approximatelyt3 fixed sites. In previous years, this was a
cooperative effort between EPA and tleartmenthrough EPAs Regional Ambient
Fish Tissug§RAFT) Monitoring Program Each site will be sampled once every two
years. The preferred species for these sitesither Eommon CarpCyprinus carpig
or one of the Redhorse (a.k.a. sucker) spediExOstomasp.)

ThedepartmentEPA, andvIDC also sample 40 to 50 discretionary sites anndatiywo
fish fillet composite samples fish tissueplug samples (mercury only) from fish of
similar size and species. One sample is of aaopiwore such asargemouth Bass
(Micropterus salmoidgsSmallmouth Basd\icropterus dolomie)j Walleye Zander
vitreus), or Sauger Zander lucioperca The other sample is for a species of a lower
trophic level such as catfisBpmmon Carr suckerspecies (CatostomidaeThis
program occasionally samples fish eggs for ceftainspecies at selected locations.
Both of these monitoring programs analyze for savehlorinated hydrocarbon
insecticides, PCBs, lead, cadmium, mercury, anddatent.

6. Volunteer Monitoring Program

Two major volunteer monitoring programs genesaater quality data in MissouriThe data

generated from these programs are used for sta&e3@id(b) reporting on general water
quality health, usedsa screening level tool to determine where additiomonitoring is
needed, or used to supplement other water qualtty for watershed planning purposes.

" A composite sample is one in which several indiwidfish are combined to produce one sample.
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+ Lakes of Missouri Volunteer ProgrdmThis cooperative program consists of persons
from thedepartmentthe University of Missouri-Columbjand volunteers/ho monitor
approximately 137 sites on 66 lakes, including Lakeeycomo, Table Rock Lake and
several lakes in the Kansas City aréake volunteers are trained to collect samples for
total phosphorus, total nitrogen, chlorophyll andrganic suspended sedimenData
from this program is used by the university as p&a# long-term study on the limnology
of mid-western reservoirs.

» Volunteer Water Quality Monitoring Program. Theliuteer Water Quality Monitoring
Prograni is an activityof the Missouri Stream Team Programhich isa cooperative
project sponsored by the department, the MissoepdBtment of Conservatipand the
Conservation Federation of Missouiithe program involves volunteers who monitor
water quality of streams throughout MissouFhere are currently over 5,000 Stream
Teams and more than 3,600 trained water qualityitoren Approximately 80,000
citizens are served each year through the progfince the beginning of the Stream
Team program, 494,232 volunteers have donated &omiition houts valued at more
than $38 million to the State of Missouri.

After the Introductory class, mamjtendat least one more class of higher level training:
Levels 1, 2, 3 and 4Each level of training is a prerequisite for tlexinhigher level, as is
appropriate data submission. Data generated bgli@y 3, and 4 and the new
Cooperative Site Investigation (CSI) Program vadens represent increasingly higher
quality assurancekor CSI projects, the volunteers have completedzdity
assurance/quality control workshop, completed fealdluation, and/or have been trained
to collect samples following department protocdljpon completing Introductorgnd
Level 1 and 2 training, volunteers will have reegithe basic level training to conduct
visual stream surveys, stream discharge measurspieoiogical monitoring, and collect
physical and chemical measurements for pH, condtiGtissolved oxygen, nitrate,
phosphate, and turbidity.

Of those completing an Introductory course, ab&up&rcent proceed to Levels 1 and 2.
To date, 104 volunteershave reached Level 3 and six volunteers have esbkcavel 4.

The CSI Program uses trained volunteers to callaestples and transport them to
laboratories approved by the departmeviblunteers and department staff work together
to develop a monitoring plan. Currently there Z8&/olunteers qualified to work in the
CSI Program. All Level 2, 3, and 4 volunteersywad as all CSl trained volunteergre
required to attend a validation session every 3syEEensureequipment, reagents and
methods meet program standards. To @@fkindividuals have attended a validation
session at least once.

8 For additional program information visit: http:imw.Imvp.org/
9 For additional program information visit: httpmdmo.gov/env/wpp/VWQM.htm
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Identification of All Existing and Readily AvailablWater Quality Data Sources

B {Comment [R14]: Added an overview of the Dafr

Data Solicitation Requést Solicitation Process

In calendar yeaP014, the department sent out a request for ailedola water quality data
(chemical and biological). The data solicitatiequestd water quality data for
approximately a two year timeframe prior to therent listing year. The data solicitation
requestvassent to multiple agencies, neighboring states.csigdnizations. In addition,
and as part of the data solicitation process, #padment queries available water quality
data from national databases such as EPA’s Stanedi®etrieval (STORET)/Water
Quality Exchange (WQX) data warehotfs@nd the USGS Water Quality Pottal

The data must be spatially and temporally represiestof the actual annual ambient
conditions of the water body. Sample locationsusthbe characteristic and representative
of the main water mass or distinct hydrologic areasth the exception of the data
collected for those designated uses that requasoseilly based data (e.g., whole body
contact recreation, biological community data, entical season dissolved oxygen), data
should be distributed over at least three seaswes,two years, and should not be biased
toward specific conditions (such as runoff, seasoiydrologic conditions).

Data meeting the following criteria will be acceghte

» Samples must be collected and analyzed under atpAakurance/Quality Control
(QA/QC) protocol that follows the EPA requiremefus guality assurance project plans.

» Samples must be analyzed following protocols thatansistent with the EPA or
Standard Method procedures.

» All data submitted must be accompanied by a cogh®brganizatiors QA/QC protocol
and standard operating procedures.

» All data must be reported in standard units asmegended in the relevant approved
methods.

» All data must be accompanied by precise samplédiua), preferably in either decimal
degrees or Universal Transverse Mercator (UTM).

» All data must be received in a Microsoft Excel ompatible format.

» All data must have been collected within the retgeperiod of record.

All readilyavailable and acceptable data are uploaded intdegpartmeris Water Quality
Assessment Databaéewhere the data undergaquality control checks prior to 303(d) or
305(b) assessment processes.

20 http://www.epa.gov/storet/dw_home.html
1 http://www.waterqualitydata.us/
*2 http://dnr.mo.gov/mocwis_public/wga/water bodySerto
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Laboratory Analytical Support

Laboratories used:

» Department/U.S. Geological Survey Cooperative Fi&ttion Network: U.S. Geological
Survey Lab, Denver, Colorado

* Intensive Surveys: Varies, many are done by tpadment’'s Environmental Services
Program

» Toxicity Testing of Effluents: Many commercial ladatories

* Biological Criteria for Aquatic Macroinvertebratedepartment’s Environmental Services
Program and University of Missouri-Columbia

» Fish Tissue: EPA Region VIl Laboratory, Kansasg/(tansas, and miscellaneous contract
laboratories (Missouri Department of Conservatiobds. Geological Survey’s Columbia
Environmental Research Center)

» Missouri State Operating Permit: Self-monitorirgcommercial laboratories

= Department’s Public Drinking Water Monitoring: depment’s Environmental Services
Program and commercial laboratofies

| «_Other water quality studies: Many commercial |atories

B. Sources of Water Quality Data

The following data sources are used bydbpartmento aid in the compilation of the
state’sintegrated report (previoustiie 305(b) repoit. Where quality assurance programs
are deemed acceptabdelditionalsources would also be used to develop the stagetdh
303(d) list. These sources presently incluxlé are not limited to:

1. Fixed station water quality and sediment data ctédlé and analyzed by the
| department’s Environmental Services Program perdonne

2. Fixed station water quality data collected by th8.WGeological Survey under
| contractual agreements with thepartment

3. Fixed station water quality data collected by th8.WGeological Survey under
’ contractual agreements to agencies or organizatibres than thelepartment

4. Fixed station water quality, sediment qualéynd aquatic biological information
collected by the U.S. Geological Survey under tNgitional Stream Quality
Accounting Network and the National Water Qualitys@ssment Monitoring
Programs.

5. Fixed station raw water quality data collected ley Kansas City Water Services
Department, the St. Louis City Water Company, thissguri American Water
| Company (formerly St. Louis County Water CompaBpringfield City Utilities
and Springfield's Department of Public Works.

6. Fixed station water quality data collected by th& LArmy Corps of Engineers. The

| 13 For additional information visit: http://dnr.moxfenv/wpp/labs/
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10.

11.

12.

13.
14.
15.
16.

17.

18.

19.

20.

Kansas City, St. Loujsand Little Rock Corps Districts have monitoringgrams for
Corps-operated reservoirs in Missouri.

Fixed station water quality data collected by thi&alhsas Department of
Environmental Quality, the Kansas Department oflthesnd Environment, the lowa
Department of Natural Resources, and the Illingigibnmental Protection Agency.

Fixed station water quality monitoring by corpooats

Annual fish tissue monitoring programs B A/DepartmenRAFT Monitoring
Program andDC.

Special water quality surveys conducted bydbapartment Most of these surveys

are focused on the water quality impacts of spegpifint source wastewater
discharges. Some surveys are of well-delimiteconort sources such as abandoned
mined lands. These surveys often include physiakltat evaluation and monitoring
of aquaticmacranvertebrates as well as water chemistry monitoring

Special water quality surveys conducted by U.S.I@gcal Survey, including but not
limited to:

a) Geology, hydrology and water quality of various dralous waste sites,
b) Geology, hydrology and water quality of various rd@ned mining areas,

¢) Hydrology and water quality of urban nonpoint s@ungnoff inmetropolitan
areas of Missouri (e.@t. Louis, Kansas Cityand Springdfielt] and

d) Bacterial and nutrient contamination of streamsdathern Missouri.

Special water quality studies by other agenciek sis®IDC, the U.S. Public Health
Service, and the Missouri Department of Health &edior Services.

Monitoring of fish occurrence and distribution RADC.
Fish Kill and Water Pollution Investigations Repsopublished byIDC.
Selected graduate research projects pertainingterwuality and/or aquatic biology.

Water quality, sedimenénd aquatic biological data collected by tlegartment,
EPA or their contractors at hazardous waste sitesigsri.

Self-monitoring of receiving streams by cities, sewistricts and industries, or
contractors on their behalf, for those discharbastequire this kind of monitoring.
This monitoring includes chemical and sometimesgctoxmonitoring of some of the
larger wastewater discharges, particularly thoaédischarge to smaller streams and
have the greatest potential to affect instream meaiality.

Compliance monitoring of receiving waters by tlemartmenand EPA. This can
include chemical and toxicity monitoring.

Bacterial monitoring of streams and lakes by coungtglth departments, community
lake associationgnd other organizations using acceptable analytiethods.

Other monitoring activities done under a qualitguaance project plan approved by
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21.

22.
23.

thedepartment

Fixed station water quality and aquatiecrdnvertebrate monitoring by volunteers
who have successfully completed the Volunteer Wateality Monitoring Program
Level 2 workshop. Data collected by volunteers Wwhue successfully completed a
training Level 2 workshop is considered to be Datale One. Data generated from
Volunteer Training Levels 2, 3 and 4 are considésedeening” level data and can be
useful in providing an indication of a water qualjiroblem. For this reason, the data
areeligible for use in distinguishingetween waters in Categories 2A and 2B or
Categories 3A and 3B. Most of this datanot used to place waters in main
Categories (1, 2, 3, 4nd 5) because analytical procedures do not usecEP
Standard Methodsr other departmergpproved methods. Data from volunteers who
have not yet completed a Level 2 training workstlomot have sufficient quality
assurance to be uset assessmentData generated by volunteers while
participating in thelepartmeris Cooperative Site Investigation Program (Seclion
C1) or other volunteer data that otherwise meeatgjthality assurance outlined in
Section Il C2maybe used in Section 303(d) assessment.

The following data sources (22-23nnot be usedo rate a water as impaired
(Categories 4A, 4B, 4C or 5); however, these datces may be used to direct
additional monitoring that would allow a water gtiahssessment for Section 303(d)
listing.

Fish Management Basin Plans published/iyC.

Fish Consumption Advisories published annuallytmy Missouri Department of
Health and Senior Services. Note: tremartmentmay use data from data source

listed as Number 9 abovo list individual waters as impaired due to comtzated
fish tissue.

As previously statedhedepartmentill review all data of acceptable quality theat submitted

to thedepartmenprior to the first public notice of the draft 3@3(ist. However, he department
will reserve the right to review and use data of acceptabléitgjisubmitted after this date if the
data results in a change to the assessménbmeof the water.

C. Data Quality Considerations

* DNR Quality Assurance/Quality Control Program

Thedepartmenand EPA Region VII have completed a Quality Mamagiet Plan. All
environmental data generated directly bydkeartmentor through contracts funded by
the departmentor EPA require a Quality Assurance Project Plaifhe agency or
organization responsible for collewtiand/oranalyzing environmentalatamust write
and adhere to a Quality Assurance Project Plaroapdrthrough theepartmeris

4 For additional information visit: http://www.epawquality/gapps.html
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Quality Management Plan. Any environmental dat@egated/ia a monitoring plan with
adepartmenapproved Quality Assurance Project Pdaaconsidered suitable for use in
water quality assessment athe 303(d)isting. This includes data generated by
volunteers participating in thgepartmeris CSI Program. Under this program, the
departmeris Environmental Services Program will audit sedelchon-profit
(governmental and university) laboratories. Labmias that pass this audit will be
approved for th€SI Program. Individual volunteersho collectfield samples and
deliver them to an approved laboratory must fisstcessfully completdepartment
trainingon how topropety collect anchandleenvironmentasamples. The/pesof
informationthatwill allow thedepartmento make a judgment on the acceptability of a
quality assurance program are: (1) a descriptich®training, and work experience of
the persons involved in the program, (2) a dedoriptf the field meters and
maintenance and calibration procedures, (3) a igitiser of sample collection and
handling proceduresand (4) a description of all analytical methodgd in the laboratory
for analysis.

» Other Quality Assurance/Quality Control Programs

Data generated in the absence départmenrfapproved Quality Assurance Project Plan
may be used tassess watermody if thedepartmentietermines that the dadiae
adequateafterreviewing and accepting thguality assurance procedugganused by the
data generator. This review would include: (1) earof all persons involved in the
monitoring program, their dutieand a description d@heir training and work related
experience, (2) all written procedures, Standardr@jng Procedures, or Quality
Assurance Project Plans pertaining to this momgpsffort, (3) a description of all field
methods used, brand names and model numbers etaiymentand a description of
calibration and maintenance procedures, and (4saribtion of laboratory analytical
methods. This review may also include an audiheydepartment’s Environmental
Services Program.

» Other Data Quality Considerations

3.1 Data Age. For assessing present conditinnsg recent datare preferable;
however, older datanay be used to assess present conditions if the eatains
representative of present conditions.

If the departmentises datalder than seven yeat®e make a Section 303(d) list decision a
written justification for the use of such datél be provided

A second consideration is the age of the dataivel#o significant events that may have
an effect on water qualityData collected prior to the initiation, closuce significant
change in a wastewater discharge, or prior togelapill event or the reclamation of a
mining or hazardous waste site, for example, mayagepresentative of present
conditions. Such data would not be used to agsesgnt conditions even if it was less
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than seven years old. Such “pre-event” data carsbd to determine changes in water
quality before and after the event or to show wetelity trends.

3.2 Data Type, Amount and Information ConteBPA recommends establishing a
series of data codes, and rating data quality xiind and amount of data present at a
particular locationEPA 1997°). The codes argingledigit numbers from one to four,
indicating the relative degree of assurance thehesin the value of a particular
environmental data set. Data Code One indicateketst assurance or the least number
of samples or analytes and Data Code Four theagteaBased on EPA’s guidance, the
departmenuses the following rules to assign code numbedata.

« Data Cod& One: All data not meeting the requirementshefother data codes

» Data Code Two: Chemical data collected quarterlyitnonthly for at least three
years or intensive studies that monitor several neaiteg sepeatedly over short
periods of timegor at least threeomposite or pludish tissue samples per water
body, or at least five bacterial samples collectedng the recreational season of
one calendar year.

« Data Code Three: Chemical data collected at lmasthly for more than three
years on a variety of water quality constituentduding heavy metals and
pesticides; on minimum of on&uantitative biological monitoringtudyof at
least one aquatic assemblage (fishcranvertebratesor algae) at multiple sites,
or multiple samples at a single site when data fiioe site is supported by
biological monitoring at an appropriate controésit

» Data Code Four: Chemical data collected at leasttinty for more than three
years that provides data on a variety of waterityuednstituents including heavy
metals and pesticides, and including chemical sagplf sediments and fish
tissue; orma minimum of onguantitative biological monitoringtudyof at least
two aquatic assemblages (fishacranvertebratesor algae) at multiple sites.

In Missouri, the primary purpose Bfata Code One data is to provide a rapid and
inexpensive method of screening large numbers ténsdor obvious water quality
problems and to determine where more intensive toong is needed. In the

preparation of the statelstegrated Repordata from all four data quality levels are
used. Most of the data is of Data Code One qualitg without Data Code One data, the
departmentvould not be able to assess a majority of the'stataters.

15 Guidelines for the Preparation of the Comprehensitate Water Quality Assessments (305b) and Ekicttdpdates1997.
(http://water.epa.gov/type/watersheds/monitoringjég.cfrm)

16 Data Code One is equivalent to data water quasispirance Level One in 10 CSR 20-7.050 Generalddetbgy for
Development of Impaired Waters List, subsectioifG®)Data Code Two is equivalent to Level 2, etc.
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In general, when selecting water bodies for thesblisi 303(d) List, only Data Code

Two or higher are used, unless the problem carcberately characterized by Data Code
One datd’ The reason is that Data Code Two data providegter level of assurance
that a Water Quality Standardristactually beingattained andhat a TMDL study is
necessary. All water bodies placed in Categorigesr23 receive high priority for
additional monitoring so that data quality is uglgd to at least Data Code Two.
Category 2B and 3B waters will be given higher pryathanCategories 2A and 3A.

D. How Water Quality Data is Evaluated to Determine Whether or Not Waters are
Impaired for 303(d) Listing Purposes

» Physical, Chemical, Biological and Toxicity Data

During eacftreporting cycle, thelepartmenand stakeholders review and revise the

B & Cprovides the general rules of data use and assessmeftgmahdix Dprovides ~_ - - { Comment [R15]: Previously Tables 1.1 and 1.3
details about the specific analytical proceduraedude addition, if trendinalysis "~ { comment [R16]: Previously Table 2.1 )

indicates that presently unimpaired waters willdrae impaired prior to the next listing
cycle, these “threatened waters” will be judgedmpaired. Where antidegradation
provisions in Missouri’'s Water Quality Standardplgpthose provisions shall be upheld.

use attainment decisions.

« _Weight of Evidence Approach -

When evaluating narrative criteria described indtadewater quality standard40CSR
20-7.031, the department wilse a weight oévidence analysis for assessing nunzric
translatorghathave not been adopted into statgter quality standardsee Appendix
C). Under the weight of evidence approach, alllalike information is examined and
the greatest weight is given to data providing“thest supporting evidence” for an
attainment decision. Determination of “best sugipgrevidence” will be made using

| best professional judgment, considering factord siscdata qualityand site-specific
environmental conditions. This weight of evideacalysis will include the use of other
types of environmental data when it is availabledlection of additional data to make
the most informed use attainment decision. Exasplether relevant environmental
data might include biological data on fighish Index of Biotic Integrity (fIBl)]or
aquaticmacradnvertebratgMacroinvertebrate Stream Condition Index (MS&gpres,
fish tissue, or toxicity testing of water or sedirt®e

17When a listing, amendment or delisting of a 303(djer is made with only Data Code One data, amect will be prepared
that includes a display of all data and a presiemtatf all statistical tests or other evaluativehteiques that documents the

| scientific defensibility of the data. This requitent applies to all Data Code One data identifietidpendix Bof this
document.

The numeriel criteria included itAppendix Bhave been adopted into the statger - { comment [R17): Previously Table 1 )
quality standardsl0 CSR 20-7.031, and are used, as describagdpendix Bto make - { comment [R18]: Previously Table 1.1 )

-

_-| Comment [D19]: The previous Appendix E

wording was moved to this section and blended with
previous wording. Repetitive wording was remo
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Biological data will be given greater weight in aight of evidence analysis for making
attainment decisianfor aquatic life use and subsequent Section 30&tiHgs. Whether
or not numeric translators of biological criteri@ anet is a strong indicator for the
attainment of aquatic life use. Moreover, the depant retains a high degree of
confidence in an attainment decision based on picdd data that is representative of
water quality condition.

When the weight of evidence analysis suggestsides not provide strong scientifically
valid evidence of impairment, the department will plawe water body in question in
Categories 2B or 3BThe department will produce a document showingeddivant data
and the rationale for the attainment decision. séith documents will be available to the
public at the time of the first public notice oktproposed 303(d) list. A final
recommendation on the listing of a walbexdy based on narrative criteria will only be
made after full consideration of all comments am phnoposed list.

BiO|OgiC&| Datéa Comment [D20]: Blend text with the previous

’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ / {Appendix E. Any repetitive wording removed.

Methods for assessing biological data typically ineceonsiderable attention duritige
public comment periodf development ofhe Listing Methodology Documeat

Currently, a defined set of biocriteria are usedualuate biological data for assessing
compliance with water quality standards. Theséobioal criteria contain numeric
thresholds, that when exceeded relative to presgritssessment methods, serve as a
basis for identifying candidate waters for SecB®3(d) listing. Biocriteria are based on
three types of biological data, including: (1) aipianacroinvertebrate community data;
(2) fish community data; and, (3) a catch-all clefsrred to as “other biological ddta

In general, for interpretation of macroinvertebrdd¢a where habitat assessment scores
indicate habitat is less than 75 percent of refeger appropriate control stream scores,
and in the absence of other data indicating impatrby a discrete pollutant, a water
body judged to be impaired will be placed in CatggtC. When interpreting fish
community data, a provisional multi-metric habitedex called the QCPHL1 index is used
to identify streamhabitat in poor conditianThe QCPHIndex separates adequate
habitat from poor habitat using a 0.39 thresholde/awhereby, QCPH1 scores < 0.39
indicate stream habitat is of poor quality, andres@reater than 0.39 indicate available
stream habitat is adequate. In the absence of d#te indicating impairment by a
discrete pollutant, impaired fish communities wgthor habitat will be placed in
Category 4C.Additional information about QCPH1 is provided iretConsiderationgor
the Influence of Habitat Quality and Sample Repnege/enessection.

The sectiongelowdescribe the methods used to evaluate the thres tfpbiological
data (macroinvertebrateammunity fish community and other biological data), along
with background information on the development aoaking of biological criteria,
procedures for assessing biological data, methseld to ensure sample
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representativeness, and additional information tsedd in assessing biological data
such as the weight of evidence approach.

Aquatic Macroinvertebrate Community Data

The department conducts aquaticlbigcal assessments to determine macroinvertebrate
community health as a function of water quality &atbitat. The health of a
macroinvertebrate community is directly relatedvater quality and habitatAlmost all
macroinvertebratevaluation consists of comparitite health of the communitf the
“target” to healthy macroinvertebrate communitiesif reference streams of the same
general size andsuallyin the samé-cological Drainage Un{(EDU).

The department’s approach to monitoring and evelgatquatic macroinvertebrates is
largely based oBiological Criteria for Wadeable/Perennial StreawfdMissouri
| (MDNR 2002). This document provides numaetisiological criteria (biocriteria)
relevant to the protection of aquatic life usei@deable streams in the state. Biocriteria
| were developed using wadeable reference strearmnedbar in specific EDUsas
mapped by the Missouri Resource Assessment PdriperSor macroinvertebrates, the
| numeri@l biocriterion translator is expressed as a multip&ric index referred to as the
MSCI. The MSCI includes four metrics: Taxa Ricbsi€TR); Ephemeroptera,
Plecoptera, and Trichoptera Taxa (EPTT); Bioticeta@Bl); and the Shannon Diversity
Index (SDI). These metrics are considered indisath stream health, and change
| predictably in response to the environmental caoliof a stream.

Metric values are determined directly from macreirigbrate sampling. To calculate the
MSCI, each metric is normalized to unitless valoES, 3, or 1, which are then added
together for a total possible score of 20. MS@irss are divided into three levels of
stream condition:

» Fully Biologically Supporting (16-20),
 Partially Biologically Supporting (10-14), and
« Non-Biologically Supporting (4-8).

Partially and Non-Biologically Supporting streamaynbe considered impaired and are
candidates for Section 303(d) listing.

Unitless metric values (5, 3, or 1) were develofpech the lower quartile of the
distribution of each metric as calculated from reffiee streams for each EDU. The lower
quartile (28' percentile) of each metric equates to the minimvafue still representative of
unimpaired conditions. In operational assessmemttyic values below the lower quartile
of reference conditions are typically judged asaimgd (United States Environmental
Protection Agency 1996, Ohio Environmental Proteti\gency 1990, Barbouwt al.

1996). Moreover, using the ®percentile of reference conditions for each mets@
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standard for impairment allows natural variabitilybe filtered out. For metrics with

values that decrease with increasing impairment @RI T, SDI), any value above the
lower quartile of the reference distribution reesia score of five. For the Bl, whose
value increases with increasing impairment, anyedelow the upper quartile (75
percentile) of the reference distribution receigescore of five. The remainder of each
metric s potential quartile range below the lower quaitilbisected, and scored either a
three or a one. If the metric value is less thaequal to the quartile value and greater than
the bisection value it is scored a three. If thedrio value is less than or equal to the
bisection value it is scored a one.

MSCI scoregmeeting data quality considerations may be assdsséiue protection of
aguatic life using the following procedures.

Determining Full Attainment of Aquatic Life Use:

» For seven or fewer samples, 75% of the MSCI sconest be 16 or greater.
Fauna achieving these scores are considered terpeimilar to biocriteria
reference streams.

» For eight or more samples, results must be stlitisimilar to
representative reference or control streams.

Determining Non-Attainment of Aquatic Life Use:
= For seven or fewer samples, 75% of the MSCI sconest be 14 or lower.
Fauna achieving these scores@esidered to be substantially different from
biocriteria reference streams
= For eight or more samples, results must be stlbtidissimilar to
representative reference or control streams.

Data will be judged inconclusive when outcomes dooh meet requirements for
decisions of full or non-attainment.

As noted, when eight or more samples are availabsellts must be statistically
similar or dissimilar to reference or control cdiatis in order to make an
attainment decision. To accomplish this, a bindmiabability with an appropriate
level of significanced=alpha),is calculated based on the null hypothesis that the
test stream would have a similar percentage of Ms2Gles that are 16 or greater as
reference streams. The significance level istset@ 1, meaning if the p-value of
the hypothesis test is less thgrihe hypothesis is considered statistically
significant. The significance level afis in fact the probability ofnaking a wrong
decision ancdommitting a Type | error (rejecting a true nulployhesis). When the
Typel error rate is less tharr0.1, the null hypothesis is rejectédversely, when
the Type | error rate is greater tharD.1, the null hypothesis is accepted. For
comparing samples from a test stream to samplésctedl from reference streams
in the same EDU, the percentage of samples froemeefe streams scoring 16 or
greater is used to determine the probability ottass” and “failure” in the
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binomial probability equation. For example, if 84fthe reference stream MSCI
scores in a particular EDU are 16 or greater, th8d would be used as the
probability of success and 0.16 would be used agtbbability of failure. Note

thatAppendix Dstates to “rate a stream as impaired if biologir#éria reference __ - { comment [R21]: Previously Table -1

stream frequency of fully biologically supportingoses is greater than five percent
more than the test stream,” thus, a value of O74(- 0.05) would actually be
used as the probability of success in the binodigtibution equation.

Binomial Probability Example:

Reference streams from the Ozark/Gasconade EDWUift¢alsas riffle/pool stream
types with warm water temperature regimes produltg biologically supporting
streams 85.7% of the time. In the test streamtefést, sixoutof tensamples
resulted in MSCI scores of 16 or more. CalculageType | error rate for the
probability of getting six or fewer fully biologitlg supporting scores iten
samples.

The binomial probability formula may be summarized
p” + (N X(n-X)*p"g" ™) = 1

Where,
Sample Size (n) = 10
Number of Successes (X) = 6
Probabilityof Success (p) = 0.857 - 0.05 = 0.807
Probability of Failure (g) = 0.193
Binomial Distribution Coefficients = n!/ X!(n-X)!

The equation may then be written as:

=1 - ((0.807710) + ((10*(0.80779)*(0.193))) + ((%B.807/8)*(0.193"2)) +
((120%(0.80777) * (0.1933)))

=0.109

Since 0.109 is greater than the test significaeeel (minimum allowable Type |
error rate) ofr= 0.1, we accept the null hypothesis that the tesas has the same
percent of fully biologically supporting scoresthe same type of reference streams
from the Ozark/Gasconade EDU. Thus, this tesastreould be judged as
unimpaired.

If under the same scenario, there were only 5 sasrfpbm the test stream with
MSCI scores of 16 or greater, the Typerror rate would change to 0.028, and
since this value is less than the significancellefe=0.1, the stream would be
judged as impaired.
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Within each EDU, MSCI scores are categorized bypdiaug regime (Glide/Pool vs.
Riffle/Pool) and temperature regime (warm watercedd water). The percentage of fully
biologically supporting scores for the MississiRiver Alluvial Basin/Black/Cache EDU
is not availablelue to the lack of referens#tes in this region. Percentages of fully
biologically supporting samples per EDU is not ud#d here, but can be made available
upon request. The percentage of reference strpantsDU that are fully biologically
supporting may change periodically as additionatnmiavertebrate samples are collected
and processed from reference sampliisin an EDU.

Sample Representativeness

The departments field and laboratory methods usedltect and process
macroinvertebrate samples are contained in therdentSemi-Quantitative
Macroinvertebrate Stream Bioassessm@®HIDNR 2012a). Macroinvertebrates are
identified to levels following standard operatinggedures contained fraxonomic Levels
for Macroinvertebrate IdentificationdVDNR 2012b). Macroinvertebrate monitoring is
accompanied by physical habitat evaluations asrithestin the documer@tream Habitat
AssessmerfMDNR 2010). For the assessment of macroinveatelsamples, available
information must meet data code levels three andds described in Section I1.C of this
LMD. Data coded as levels three and four represevironmental data providing the
greatest degree of assurance. Thus, at a minimaroinvetebrate assessments include
multiple samples from a single site, or samplemfroultiple sites within a single reach.

It is important to avoid situations where poormaidequate habitat prohibits
macroinvertetate communities from being assessed as fully bicédly supporting.
Therefore, when assessing macroinvertebrate sapipéequality of available habitat must
be similar to that of reference streams withindppropriate EDU. The department’s
policy for addressing this concern has been touebecMSCI scores from an assessment
when accompanying habitat scores are less thaertgmt of the mean habitat scores from
reference streams of the appropriate EDU. Thewalig procedures outline the
department’s method for assessing macroinverteboatenunities from sites with poor or
inadequate habitat.

Assessing Macroinvertebrate Communities from Poor/I nadequate Habitat:

« If less than half the macroinvertebrate samplemiassessed stream segment
have habitat scores less than 75 percent of the swae for reference
streams in that EDU, any sample that scores less1f and has a habitat
score less than 75 percent of the mean referereansiscore for that EDU, is
excluded from the assessment process.

« If at least half the macroinvertebrate samplesiiassessed stream segment
have habitat scores less than 75 percent of the swae for reference
streams in that EDU and the assessment resultgidganent that the
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macroinvertebrate community is impaired, the agskesegment will be
placed inCategory 4C impairment due to poor aquatic habitat.

« If one portion of the assessment reach containotwoore samples with
habitat scores less than 75 percent of referenearss from that EDU while
the remaining portion does not, the portion ofgtream with poor habitat
scores could be separately assessed as a cat€ystsedm permitting low
MSCI scores.

Macroinvertebrate sampling methods vary by strega.t One method is used in
riffle/pool predominant streams, and the other metis for glide/pool predominant
streams. For each stream type, macroinveatetsampling targets three habitats.

* For riffle/pool streams, the three habitats sampledflowing water over coarse
substrate, non-flowing water over depositional snalbs, and rootmat substrate.

» For glide/pool streams, the three habitats samgledon-flowing water over
depositional substrate, large woody debris sulesteatd rootmat substrate.

In some instances, one or more of the habitats lsghgan be limited or missing from a
stream reach, which may affect an MSCI score. blagertebrate samples based on only
two habitats may have an MSCI score equal to aatgrehan 16, but it is also possible that
a missing habitat may lead to a decreased MSCesacaithough MDNR stream habitat
assessment procedures take into account a numphysital habitat parameters from the
sample reach (for example, riparian vegetationtwyidhannel alteration, bank stability,
bank vegetation protection, etc.), they do notesigkely measure the quality or quantity of
the three predominant habitats from each strearen/évaluating potentially impaired
macroinvertebrate communities, the number of hesbampled, in addition to the stream
habitat assessment score, will be considered treM4SCI scores less than 16 are
properly attributed to poor water quality or pooalequate habitat condition.

Biologists responsible for conducting biologicat@ssments will determine the extent to
which habitat availability is responsible for a paupporting (<16) MSCI score. Ifitis
apparent that a non-supporting MSCI score was a@limited habitat, these effects will be
stated in théiological assessmergport. This limitation will then be consideretien
deciding which Listing Methodologyategoryis most appropriate for an individual stream.
This procedure, as part of an MDNR biological assest, will aid in determining whether
impaired macroinvertebrate samples have MSCI sdmssd on poor water quality
conditions versus habitat limitations.

To ensure assessments are based on representatk@maerterbrate samples, samples
collected during or shortly after prolonged droygfiortly after major flood events, or any
other conditions that fall outside the range ofiemmental conditions under which
reference streams in the EDU were sampled, wilbeotised to make an attainment
decision for a Section 303(d) listing or any othaiter quality assessment purposes.
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Sample “representativeness” is judged by Watergetimn Program (WPP) staff after
reading the biomonitoring report for that streang & needed, consultation with biologists
from the department’Environmental Services Program. Regarding smdderations

from “normal” conditions, roughly 20 percent of eeénce samples failing to meet a fully
biologically supporting MSCI score were collectetidwing weather/climate extremes; as
a result, biological criteria for a given EDU arelusive of samples collected during not
only ideal macroinvertebrate-rearing conditiong, dlso during the weather extremes that
Missouriexperiences

Assessing Small Streams

Occasionally, macroinvertebrate monitoring is neetbeassess streams smaller than
typical the wadeable/perennial reference streams listed ineTlatil Missouri's Water

Quality Standards. Smaller streams may includedastreams (streams that may cease
flow in dry periods but maintain permanent poolschtsupport aquatic life) or thogseat
areunclassified. Assessing small streams involvespasing test stream and candidate
reference stream MSCI scores first, to Wadeablefitéal Reference Stream (WPRS)
criteria, and second to each other MBNR'’s Biological Criteria Database, there are 16
candidate reference streams labeled as Classl&@d as Class C, and 24 |labeled as
Class U. In previous work BMDNR, when the MSCI was calculated according to WPRS
criteria, the failure rate for such candidate refiee streams was 31% Class P39%for
Class Cand 70%for Class U The data trend showed a higher failure raténfareasingly
smaller high quality streams when scored using WBiRBgical criteria. Thigrend
demonstrates the needitelude theutilization ofcandidate reference streams in biological
stream assessments.

For test streams that are smaller than wadeabémpiadreference streamb|DNR also
samples five candidate reference streams (smattai@ireams) of same or similar size
and Valley Segment Type (VST) in the same EDU twidaeng the same year the test
stream is sampled (additional information aboutsblection small control streams is
provided below). Although in most cases BBNR samples small candidate reference
streams concurrently with test streams, existing daay be used if a robust candidate
reference stream data set exists for the EDU.

If the tensmall candidate reference stream scores are sitoil@adeable perennial

reference stream criteria, then they and the tessire are considered to have a Class C or
Class P general warm water beneficial use, anM®€l scoring system in the LMD

should be used. If the small candidate referetrearms have scores lower than the
wadeable perennial reference streams, the assumiptibat the small candidate reference
streams, and the test stream, represent desigmsgedelated to stream size that are not yet
approved by EPA in the state’s water quality stadsla The current assessment method for
test streams that are smaller than reference stresastated below.
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« If the tencandidate reference stream (small control streaores are similar to
WPRSs and meet LMD criteria for an unimpairegcranvertebrate community,
then the test stream will be assessed using MS&idoprocedures in the LMD.

» If thetencandidate reference stream scores are lower tloge tf WPRSs and
do not meet the LMD criteria for an unimpained.cranvertebrate community,
then:

a) The test stream will be assessed as having an airieadpmacroinvertebrate
community if the test stream scores meet the LMi2iGa for an unimpaired
community;

b) The test stream data will be judged inconclusivest stream scores are
similar to candidate reference stream scores;

c) The test stream will be assessed as having a “stispacroinvertebrate
community if its scoreare found to be low but statistically close to
candidate reference streams; or,

d) The test stream will be assessed as having an lliegfanacroinvertebrate
community if its scores afeund to be statisticalllower than the candidate
reference streams.

This method of assessing small streams will be oséduntil such time as the aquatic
habitat protection use categories based on watsibe classifications of Headwater,
Creek, Small River, Large River and Great Riverispromulgated into Missouri Water
Quality Standards and appropriate biological mstaiee established for stream size and
permanence.

The approach for determining a “suspect” or “impdirmacroinvertebrate community will
be made using a direct comparison between allmgdeing evaluated, which may include
the use of percent and/or mean calculations asrdieted on a case by case basis. All
work will be documented on the macroinvertebrateasment worksheet and be made
available during the public notice period.

Selecting Small Candidate Reference Streams

Accurately assessing streams that are smaller#farence streams begins with properly
selecting small candidate reference streams. Qatelreference streams are smaller than
WPRS streams and have been identified as “bedaalei reference stream segments in
the same EDU as the test stream according to vt rsiparianand in-channel
conditions. The selection of candidate referei@ams is consistent with framework
provided by Hughest al.(1986) with added requirements that candidateeat® streams
must be from the same EDU and have the same dasivailues for VST parameters. |If
candidate reference streams perform well when coedp® WPRS, then test streams of
similar size and VST are expected to do so as WEHT parameters important for
selection are based on temperature, stream sime, geology, and relative gradient, with
emphasis placed on the first three parameters.
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The stepwise process for candidate reference stsebeution is listed below.

1. Determine test stream reaches to be assessed.

2. ldentify appropriate EDU.

3. Determine five variable VST of test stream segmétitsligit =
temperature;? digit = size; & digit = flow; 4" digit = geology; and'B
digit = relative gradient).

4. Filter all stream segments within the same EDUlierrelevant five
variable VSTs (T and 2° digits especially critical for small streams).

5. Filter all potential VST stream segments for stoessgainst available
GIS layers (e.g. point source, landfills, CAFO&gls, reservoirs, mining,
etc.).

6. Filter all potential VST stream segments againstioical reports and
databases.

7. Develop candidate stream list with coordinateditdd verification.

8. Field verify candidate list for actual use (e.ginaa grazing, in-stream
habitat, riparian habitatnigration barriersrepresentativeness, gravel
mining, and other obvious human stressors).

9. Rank order candidate sites, eliminate obvious séesites, and select at
least top five sites.

10. Calculate land use-land cover and compare to EDU.

11. Collect chemical, biological, habitat, and possibdgiment field data.

12. After multiple sampling events evaluate field ddaad use, and historical
data in biological assessment report.

13. If field data are satisfactory, retain candidaference stream label in
database.

Fish Community Data

The department utilizes fish community data to heiee if aquatic life use is supported in
certain types of Missouri streams. When propevblgated, fish communities serve as
important indicators of stream health. In Misspfish communities are surveyed by the
MDC. MDC selects an aquatic subregion to sampté gaar, and therein, surveys
randomly selected streams &f ® 5" order in size. Fish sampling follows procedures
described in the documeResource Assessment and Monitoring Program: Stahdar
Operational Procedures--Fish Samplig@ombes 2011). Numeric biocriteria for fish are

| represented by the fish Index of Biotic IntegrityB(). Development of the fIBI is
described in the documeRBiological Criteria for Stream Fish CommunitiesMissouri
(Doisyet al.2008).

The fIBI is a multi-metric index made up of ninelimdual metrics, which include:
| « number (#) ofnative individuals;
e # of native darter species;
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< # of native benthic species;

e # of native water column species;

e # of native minnow species;

e # of all native lithophilic species;

« percentage (%) of native insectivore cyprinid indials;
* 9% of native sunfish individuals; and,

* % of the three top dominant species.

Values for each metric, as directly calculated fitbin fish community sample, are
converted to unitless scores of 1, 3, or 5 accgrthircriteria in Doisyet al. (2008). The

fIBl is then calculated by adding these unitlessi@a together for a total possible score of
45. Doisyet al.(2008) established an impairment threshold ofvtete the 28

percentile of reference sites represented a sé¢@#)pwith values equal to or greater than
36 representing unimpaired communities, and vakegssthan 36 representing impaired
communities. For more information regarding flBbeng, please see Doisy al. (2008).

Based on consultation between the department an@, Nt fIBI impairment threshold
value of 36 was used as the numeric biocriteriangiator for making an attainment

decision for aquatic liféAppendix @). Work by Doisyet al. (2008) focused on stream$ 3 _ - -{ comment [R22]: Previously Table 1.2

to 5" order in size, and the fIBI was only validated $treams in the Ozark ecoregion, not
for streams in the Central Plains and Mississighivdal Basin. Therefore, when assessing
streams with the fIBI, the index may only be applie streams'3to 5" order in size from
the Ozark ecoregion. Assessment procedures dmesalibelow.

Full Attainment
» For seven or fewer samples and following MDC RABhfcommunity
protocols, 75% of fIBl scores must be 36 or greatéauna achieving these
scores are considered to be very similar to Ozfdecence streams.

« For eight or more samples, the percent of samplesng 36 or greater must
be statistically similar to representative refeenc control streamsl o
determine statistical similaritg binomial probability Type | error rate (0.1)
is calculated based on thall hypothesis that the test stream would have the
same percentage (75%) of fIBI scores greater tlBaas3eference streams.

If the Type | error rate is more théme significance levei=0.1, the fish
community would be rated as unimpaired.

Non-Attainment
< For seven or fewer samples and following MDC RABhfcommunity
protocols, 75% of the fIBI scores must be lowamntl36. Fauna achieving
these scores are considered to be substantiaiéyretift than regional
reference streams.
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« For eight or more samples, the percent of sampladng) 36 or less must be
statistically dissimilar to representative refer@iec control streamslo
determine statistical dissimilaritg, binomial probability Type | error rate is
calcukted based on theull hypothesis that the test stream would have the
same percentage (75%) of fIBI scores greater tlBaas3eference streams.
If the Type | error rate is less than Qe null hypothesis is rejected atfe
fish community would be rated as impaired.

Data will be judged inconclusive when outcomes dooh meet requirements for
decisions of full or non-attainment.

With the exception of two subtle differences, usthe binomial probability for fish
community samples will follow the example provided macroinvertebrate samples in the
previous section. First, instead of test streampdas being compared to reference streams
of the same EDU, they will be compared to referestcsams from the Ozark ecoregion.
Secondly, the probability of success used in thernial distribution equation will always

be set to 0.70 sin¢éppendix D states to “rate a stream as impaired if biologicééria - { comment [R23]: Previously B-1

reference stream frequency of fully biologicallypporting scores is greater than five
percent more than the test stream.”

Although1%* and 29 order stream data will not be used to judge astras impaired for
Section 303(d) purposes, the department may usabitne assessment procedures to judge
1stand2™ order streams as unimpaired. Moreover, shoulgkemntontain fIBI scores

less than 29, the department may judge the stredsuapected of impairment” using the
above procedures.

Considerationsfor the I nfluence of Habitat Quality and Sample Representativeness

Low fIBI scores that are substantially differeratireference streams could be the result of
water quality problems, habitat problems, or bdtfthen low fIBI scores are established, it
is necessary to review additional information tifedlentiate between an impairment
caused by water quality and one that is causedbitdt. The collection of a fish
community sample is also accompanied by a survghgsdical habitat from the sampled
reach. MDC sampling protocol for stream habitdibfes procedures provided by Peek

al. (2006). With MDC guidance, the department utgitieis habitat data and other
available information to assure that an assessafeguatic life attainment based on fish
data is only the result of water quality, and twaimpairment resulting from habitat is
categorized as such. This section describes tieegures used to assure low fIBI scores
are the result of water quality problems and nditha degradationThe information
belowoutlines the department’s provisional method taidg unrepresentative samples
and low fIBI scores with questionable habitat ctindi, and ensure corresponding fish IBI
scores are not used for Section 303(d) listing.
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a)

b)

d)

e)

Following recommendations from the biocriteria wgndup, the department
will consult MDC about the habitat condition of peunlar streams when
assessing low fIBI scores.

Samples may be considered for Section 303(d) ¢isiiNLY if they were
collected in the Ozark ecoregion, ané samples were collected during
normal representative conditiofr@sed upon best professional judgment from
MDC staff,. Samples collected from the Central Plains aigsiglsippi

Alluvial Basin are excluded from Section 303(djilig.

Only samples from streams 3rd to 5th order in siag be considered for
Section 303(d) listing. Samples from 1st or 2ndeorstream sizes are
excluded from Section 303(d) consideration; howgthery may be placed
into Categories 2B and 3B if impairment is susp&cte into Categories 1,
2A, or 3A if sample scores indicate a stream isngiired. Samples from
lower stream orders are surveyed under a difféRé&iM Program protocol
than 3rd to 5th order streams.

Samples that are ineligible for Section 303(djrginclude those collected
from losing streams, as defined by the Department ofdggand Land
Survey, oy collected in close proximity to losing strean#sdditionally,
ineligible samples may include those collectedtoeasns that were
considered to have natural flow issues (sucktresms reduced predominately
to subsurface flow) preventing good fish IBI scomesf being obtained, as
determined through best professional judgment ofO\MDxff.

Fish IBI scores must be accompanied by habitat Esmygith a QCPH1
habitat index score. MDC was asked to analyze mghun habitat metrics
and identify samples where habitat metrics seemé@utlicate potential
habitat concerns. As a result, a provisional inc@med QCPH1 was
developed. QCPH1 values less than 0.39 indicate pabitatandvalues
greater than 0.39 suggest adequate habitat isablail The QCPH1
comprises six sub-metrics indicative of substrai@ity, channel disturbance,
channel volume, channel spatial complexity, fistiezpand tractive force and
velocity.

The QCPHL1 index is calculated as follows:

QCPH1= ((Substrate Quality*Channel Disturbance*Clevolume*
Channel Spatial Complexity * Fish Cover * Tractiverce &
Velocity)"®)
Where sub-metrics are determined by:

Substrate Quality =[(embeddedness + small particle§)i2
[(filamentous algae + aquatic macrophytg}Bedrock and hardpan
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Channel Disturbance= concrete * riprap * inlet/outlet pipes *
relative bed stability * residual pool observedipected ratio

Channel Volume=[(dry substrate+width depth product + residual
pool + wetted width)/4

Channel Spatial Complexity= (coefficient of variation of mean
depth + coefficient of variation of mean wetted thid fish cover
variety)/3

Fish Cover=[(all natural fish cover + ((brush and overhanging
vegetation + boulders + undercut bank + large watslyris)/4) +
large types of fish cover)/3

Tractive Force & Velocity = [(mean slope + depth * slope)/2

Unimpaired fish 1Bl samples (fIB+36) with QCPHL1 index scores below the 0.39
threshold value, or samples without a QCPH1 sclbogether, are eliminated from
consideration for Category 5 and instead placexl@ategories 2B or 3B should an
impairment be suspected. Impaired fish commun(fi®& <36) with QCPH1 scores <0.39
can be placed into Category 4C (non-discrete oillthabitat impairment). Impaired fish
communities (fIBI <36) with adequate habitat scd@€PH1 >0.39) can be placed into
Category 5. Appropriate streams with unimpairsti fommunities and adequate habitat
(QCPHL1 >0.39) may be used to judge a stream aspaivied.

Similar to macroinvertebrates, assessment of fishngunity information must be based on
data coded level three or four as described ini@ettC of this document Data coded as
levels three and four represent environmental ditathe greatest degree of assurance,
and thus, assessments will include multiple sanfptes a single site, or samples from
multiple sites within a single reach.

Following the department’s provisional methodolofish community samples available

order Ozark Plateau streams, collected under noregesentative conditions, where

for assessment (using proceduregpendix C & Dinclude only those from 3rd to 5th - ‘{gozmment [R24]: Previously Table 1.2, B-1 &

habitat seemed to be good, and where there wessnes with inadequate flow or water
volume.

» Other Biological Data

On a case by case bashe department may use biological data other tha@IM fIBI
scores for assessing attainment of aquatic lifthebiological data may include
information on single indicator aquatic specieg #ra ecologically or recreationally
important, or individual measures of community tie#hat respond predictably to
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environmental stress. Measures of community healtitd be represented by aspects of
structure, composition, individual health, and gsses of the aquatic biota. Examples
could include measures of density or diversityagiatic organisms, replacement of
pollution intolerant taxa, or even the presencbiothemical markers.

Other biological data should be collected undeel vetted study that is documented in a

| scientific report, a weight of evidencepproactshould be established, and the report
should be referenced in the 303(d) listing workshéfeother biological data is a critical
component of the community and has been adverffelgtad by the presence of a
pollutant or stressor, then such data would indieatvater body is impaired. The

| department’s use of other biological datadssistentvith EPA’s policy on independent
applicability for making attainment decisions, whis intended to protect against
dismissing valuable information when diagnosindrapairment of aquatic life.

| The use of other biological data in walbedy assessments occurs infrequently, but when
available, it is usually assessed in combinatiah wiher information collected within the

| waterbody of interest. The department will avoid usatiger biological data as the sole
justification for a Section 303(d) listing; howeyether biological data will be used as part
of a weight of evidence analysis for making the niformed assessment decision.

- - {Formatted: Bulleted + Level: 1 + Aligned at:
*  Toxic Chemicals 0" + Indent at: 0.25

Water

For the interpretation of toxicity test data, stamblacute or chronic bioassay procedures
using freshwater aquatic fauna such as, but ndtelihio, Ceriodaphnia dubiakathead
Minnows Pimephales promelasHyalella aztecaor Rainbow Trout@ncorhynchus
mykiss}® will provide adequate evidence of toxicity for 80Blisting purposes.
Microtox®toxicity tests may be used to list a water as &by “toxicity” only if there

are data of another kind (freshwater toxicity tesesliment chemistry, water chemistry, or
biological sampling) that indicate water qualitygairment.

For any given water, available data may occurufih@ut the system and/or be
concentrated in certain areas. When the locafigrokution sources are known, the
department reserves the right to assess data espagse of impacted conditions
separately from data representative of unimpaadaditions. Pollution sources include
those that may occur at discrete points along amiady, or those that are more diffuse.

| Sediment
For toxic chemicals occurring in benthic sedimedgta interpretation will include
calculation of a geometric mean for specific toxXireen an adequate number of samples,
and comparing that value to a corresponding Preb&affect Concentratio(PEC)given by
MacDonaldet al.(2000). ThePECis the level of a pollutartbovewhich harmful effects

| 18 Reference 10 CSR 20-7.015(9)(L) for additional infation
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on the aquatic community are likely to be observétacDonald (2000) gave an estimate
of accuracy for the ability of individual PECs tregict toxicity. For all metals except
arsenic, pollutant geometric means will be companet60% of the recommended PEC
values. This comparison should meet confidenceirepents applied elsewhere insth
document. When multiple contaminants occur in sedimenticibx may occur even
though the level of each individual pollutant does reach toxic levels. The method of
estimating the synergistic effects of multiple ptdints in sedimenis describedbelow,

- '{Comment [D25]: Moved the previous Appendi

The Meaning of the Sediment Quotient and How to Calculatelt o

ﬂ

Althoughsediment criteria in the form of a PE@ given for several individual
contaminants, it is recognized that when multigletaminants occur in sediment, toxicity
may occur even though the level of each indivighgdlutant does not reach toxic levels.
The method of estimating the synergistic effectmaftiple pollutants in sediments given
in MacDonaldet al. (2000)includes the calculation of RECQ PECQs greater than 0.75
will be judged as toxic.

This calculation is made by dividing the pollutanhcentration in the sample by the PEC
value for that pollutant. For single samples,gbetients are summed, and then normalized
by dividing that sum by the number of pollutantshie formula. When multiple samples
are available, the geomean (as calculated for fspgailutants) will be placed in the
numerator position for each pollutant includedna equation.

Example: A sediment sample contains the following resthg/kg:
Arsenic 2.5, Cadmium 4.5, Copper 17, Lead 200Zinc 260.
The PEC values for these five pollutanteespective order are:
33, 4.98, 149, 12&nd459 ma/kg
PEQQ =
[(2.5/33) + (4.5/.99) + (171149 + (100428 + (260459)]/5 = 0. 488

Using PECQ to Judge Toxicity

Based on research by MacDonatdal. (2000) 83% of sediment samples with REl@ss
than 0.5 were non-toxic while 85% of sediment sa@splith PEQ greater than 0.5 were
toxic. Therefore, to accurately assess the systar@ffects of sediment contaminants on
aquatic life, the department will judge PECQ gre#tan 0.75 as toxic

Duration of Assessment Period

Except where the assessment period is specifinatigyd id Appendix B the time period __ - { comment [R26]: Previously Table 1.1

duringwhich data will be used in making the assessmeititbevdetermined by data age and
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data code considerations, as well as represematigeconsiderations such as those described
in footnote 14.

» Assessment of Tier Three Waters

Waters given Tier Three protection by the antiddgt@n rule at 10 CSR 20-7.031(2)

shall be considered impaired if data indicate wateity has been reduced in comparison
to its historical quality. Historical quality itermined from past data that best describes a
water body’s water quality following promulgatiohtbe antidegradation rule and at the
time the water was given Tier Three protection.

Historical data gathered at the time waters werergiier Three protection will be used if
available. Because historical data may be limitied historical quality of the waters may
be determined by comparing data from the assesggdent with data from a
“representative” segment. A representative segisembody or stretch of water that best
reflects the conditions that probably existed atttime the antidegradation rule first applied
to the waters being assessed. Examples of possitriesentative dataclude 1) data from _ - {Comment [D27]: rearranged wording to provid?
stream segments upstream of assessed segmentxtiae discharges, and 2) data from SN

other water bodies in the same ecoregion havingasimatershed and landscape

characters. These representative stream segnismts@uld be characterized by receiving

discharges similar to the quality and quantity istdric discharges of the assessed

segment The assessment may also use data from the edseggment gathered between

the time of the initiation of Tier Three protectiand the last known time in which

upstream discharges, runadind watershed conditions remained the samejded that

the data do not show any significant trends ofider water quality during that period.

The data used in the comparisons will be testeddamality and an appropriate statistical
test will be applied. The null hypothesis fdatistical analysiwill be that water quality at
the test segment and representative segrment same This will be a one-tailed test (the
test will consider only the possibility that thesassed segment has poorer water quality)
with the alpha level of 0.1, meaning that the tegst show greater than a 90 percent
probability that the assessed segment has pooter gaality than the representative
segment before the assessed segment can be fdtagaired.

» Other Types of Information

1. Observation and evaluation of waters for noncompkawith state narrative water
quality criteria. Missouri’s narrative water quglcriteria, as described in 10 CSR 20-
7.031 Section (3), may be used to evaluate watkesa quantitativénarrative)value
can be applied to the pollutant. These narratiiter@ apply to both classified and
unclassified waters and prohibit the following iaters of the state:

a. Waters shall be free from substances in sufficendunts to cause the formation
of putrescent, unsightly, or harmful bottom demosit prevent full maintenance

_ - -| Comment [D28]: Replaced the summarized
——————————————————————————————————————————— 1 wording with the wording stated in WQS.
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b. Waters shall be free from oil, scum, and floatietpids in sufficient amounts to be
unsightly or prevent full maintenance of beneficiaés;

c. Waters shall be free from substances in suffiG@mbunts to cause unsightly
color or turbidity, offensive odor, or prevent fatlaintenance of beneficial uses;

d. Waters shall be free from substances or condifimssifficient amounts to result
in toxicity to human, animal, or aquatic life;

e. There shall be no significant human health hazameh fincidental contact with the
water;

f. There shall be no acute toxicity to livestock oldlife watering;

g. Waters shall be free from physical, chemical, airblogic changes that would
impair the natural biological community;

h. Waters shall be free from used tires, car bodiggliances, demolition debris,
used vehicles or equipment, and solid waste asatkfn Missouri's Solid Waste
Law, section 260.200, RSMo, except as the usealf materials is specifically
permitted pursuant to sections 260.200—-260.247, ®SM

2. Habitat assessment protocols for wadeable streamesiteen established and are
conducted in conjunction with sampling aquatic mavrertebrates and fish. Methods
for evaluating aquatic macroinvertebrate and fmmunity data include assessment
procedures that account for the presence or absémepresentative habitat quality. The
departmentill not use habitat data alone for assessment purposes.

E. Other 303(d) Listing Considerations

« Adding to the Existing List or Expanding the Scapémpairment to a Previously Listed
Water,

The listed portion of impaired wateodiesmay be increased based on recent monitoring
data following the guidelines in this document. e@m more new pollutants may be
added to the listing for a watbodyalready on the list based on recent monitoring data
following these same guidelines. Waters not presliplisted may be added to the list
following the guidelines in this document.

» Deleting from the Existing List or Decreasing theofe of Impairment to a Previously
Listed Water

The listed portion of an impaired watesdymay be decreased based on recent
monitoring data following the guidelines in thiscdionent. One or more pollutants may
be deleted from the listing for a watevdyalready on the list based on recent monitoring
data following guidelines in Appendix D. Watersyntge completely removefdom the
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list for several reasofts the most common being (1) water has returnedmaepiiance
with water quality standards, or (2) the water &laspproved TMDL study or Permit in
| Lieu of a TMDL.

F. Prioritization of Waters for TMDL Development

Section 303(d) of the Clean Water Act and fedexgulation 40 CFR 130.7(b)(4) require
| states to submit a priority ranking of waters reiggi TMDLs. Thedepartmenwill
prioritize development of TMDLs based on severalaldes including:

 social impact/public interesind risk to public health

« complexity and cost (including consideration of getdconstraints), availability of
data ofsufficientquality and quantity fofTMDL _modeling

 court orders, consent decreesother formal agreements

» source of impairments

» existence of appropriate numeric quality critesiagl

» implementation potential aramenability of the problem to treatment

Thedepartmeris TMDL schedule will represent its prioritizatio.he TMDL Program
develops the TMDL schedulnd maintains iat the following website:
http://www.dnr.mo.gov/env/wpp/tmdl/

4. Resolution of Interstate/International Disagreats

| Thedepartmenwill review the draft 303(d) Lists of all otherases with which it shares a
border (Missouri River, Mississippi River, Des Me@mRiver and the St. Francis River) or
other interstate waters. Where the listiogthe same water bodly another state is
different tharthe onein Missouri, thedepartmenwill request the datand the listing
justification Thesedata will be reviewed followinthe evaluatiorguidelines in this
document. The Missouri Section 303(d) list nh@ychanged pending the evaluation of this
additional data.

G. Statistical Considerations

The most recent EPA guidance on the use of statistithe 303(d) listing methodology document
is given in Appendix A. Within this guidance there three major recommendations regarding
statistics:
| * Provide a description of analytical tools the steges under various circumstances
* When conducting hypothesis testing, explain théouarcircumstances under which the
burden of proof is placed on proving the watempaired and when it is placed on proving
the water is unimpaired, and
| * Explain the level of statistical significan@® used under various circumstances.

19 See, “Guidance for 2006 Assessment, Listing agwbRing Requirements Pursuant to Sections 3030#)b) and 314 of the
Clean Water Act”. USEPA, Office of Water, WashimgtDC.
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» Description of Analytical Tools

Appendix D, describes the analytical tools tle@artmentvill use to determinevhetherawater
bodyis impairedand whetheor when a listedvater bodyis no longer impaired.

» Rationale for the Burden-of-Proof

Hypothesis testing is a common statistical practithe procedure involves first stating a
hypothesis you want to test, such as “the mosugatly seen color on clothing at a St. Louis
Cardinals game is red” and then the opposite driyplothesis “red is not the most frequently seen
color on clothing at a Cardinals game.” Then &istteal test is applied to the data (a sampléhef t
predominant color of clothing worn by 200 fans @axdinals game on July 12) and based on an
analysis of that data, one of the two hypotheselhasen as correct.

In hypothesis testing, the burden-of-proof is alsvap the alternate hypothesis. In other words,
there must be very convincing data to make us calecthat the null hypothesis is not true and that
we must accept the alternate hypothesis. How ocing the data must be is stated as the
“significance level” of the test. A significancevel ofa=0.10 means that there must be at least a
90 percent probability that the alternate hypothestrue before we can accept it and reject thie nu
hypothesis.

For analysis of a specific kind of data, eithertist significance level or the statement of nod a
alternative hypotheses, or both, can be variedh@eae the desired degree of statistical rigore Th
departmenhas chosen to maintain a consistent set of ndlladternate hypotheses for all our
statistical procedures. The null hypothesis wélithat the water body in question is unimpaired and
the alternate hypothesis will be that it is impdir&/arying the level of statistical rigor will be
accomplished by varying the test significance le@r determining impairment (Appendix D) test
significance levels are set at eithe10.1 ora=0.4, meaning the data must shawranimum90%

or 60% probabilityrespectivelythat thewater bodyis impaired.However, if thedepartment

retained these same test significance levels ierghtiing when an impairedater bodyhad been

restored to an unimpaired status (Appendix D) sonesirable results can occur. - { comment [D29]: Previously Table -2

For example, using a 0.1 significance level foed®ining both impairment and non-impairment, if
the sample data indicate the stream had a 92 fpgraamability of being impaired, it would be rated
as impaired. If subsequent datarecollected and added to the database, and thendatahowed
the water had an 88 percent chance of being inthaditrevould be rated as unimpaired. Judging as
unimpaired avater bodywith only a 12 percent probability of being unirmed is clearly a poor
decision. To correct this problem, thepartmentill use a test significance level of 0.4 for some
analytes and 0.6 for others. This will increaseamnfidence in determining compliance with
criteria to 40 percent and 60 percent, respectivetjer the worst case conditions, and for most
databases will provide an even higher level of icamfce.
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» Level of Significance Used in Tests

The choice of significance levels is largely retate two concerns. The first concern is with
matching error rates with the severity of the comsaces of making a decision error. The second
addresses the need to balance, to the degreecpidetiType | and Type Il error rates.

For relatively smalhumber of samplgshe disparity between Type | and Type |l erras be

large. The tabke2.0 and 3.®elow shows error rates calculated using the biabdistribution for

two very similar situations. Type | error rates Based on a stream with a 10 percent exceedence
rate of a standarénd Type Il error ratesre based on stream with a 15 percent exceedence rate of
a standard. Note that when sample size remainsatine Type |l error rates increass Typel

stream with a 10 percent exceedence rate of aatduaehd Type Il error rates for a stream with a 15
percent exceedence rate of a standard.

Total No. No. Samples Type | Type ll

of Samples Meeting Std. Error Rate Error Rate
18 17 0.850 0.479
18 16 0.550 0.719
18 15 0.266 0.897
18 14 0.098 0.958
18 13 0.028 0.988

are based on a stream with a 10 percent exceedzteoef a standard and Type |l error rates for

a stream with a 15 percent exceedence rate ohdasth

Total No. No. Samples Type | Type Il

of Samples Meeting Std. Error Rate Error Rate
6 5 0.469 0.953
11 9 0.303 0.930
18 15 0.266 0.897
25 21 0.236 0.836

» Use of the Binomial Probability Distribution fortBrpretation of thé.0 Percent Rule

There are two options for assessing data for campd with thelO percent rule. One is to simply
calculate the percent of time the criterion valadot metand to judge the water to be impaired if
this value is greater thdr percent. The second method is to use some ewsyatdcedure that
can review the data and provide a probability stete regarding compliance with thé percent
rule. Since the latter option allows assessmetisibas relative to specific test significance lsve
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and the first option does not, the latter optioprisferred. The procedure chosen is the binomial

» Other Statistical Considerations

Prior to calculation of confidence limits, the naiity of the data set will be evaluated. If
normality is improved by a data transformation, ¢tbefidence limits will be calculated on the

transformed data.

Time of sample collection may be biased and interféth an accurate measurement of frequency
of exceedancef a criterion. Data sets composed mainly orrelstiof storm water data or data
collected only during a season when water quatithlems are expected could result in a biased
estimate of the true excegtte frequency. In these cases, the departmentisgagnethods to
estimate the true annual frequency and displayethakulations whenever they result in a change
in the impairment status ofveater body

-| Comment [D33]: Removed from sentence “for

data sets up to size 30. Use of the binomial
probability is difficult for larger sample sizesné

for these larger data sets impairment will be
determined by making direct comparison of percent
of samples not compliant with the criterion value
with the ten percent guideline.”

For waters judged to be impaired based on biolbgiata where data evaluation procedures are not

specifically noted in Table 1, the statistical gdare used, test assumptioasd results will be

reported.

» Examples of Statistical Procedures

Two Sample “t” Test for Color

Null Hypothesis: Amount of color is no greateraitest stream than in a control stream. As stated,
this is a one-sided test, meaning that we are iatdyested in determining whether or not the color
level in the test stream is greater than in a cbstream. If the null hypothesis had been “amount
of color is different in the test and control strest we would have been interested in determining

if the amount of color was either less than or tgnethan the control stream, a two-sided test.

Significance Levelu=0.10

Data Set: Platinum-Cobalt color units data fortéwst stream and a control stream samples
collected at each stream on same date.

Test Stream 70 45 35 45 60 60 80
Control Stream 50 40 20 40 30 40 75
Difference (T-C) | 20 5 15 5 30 20 5

Statistics for the Difference: Mean = 14.28, staddieviation =9.76, n=7

Calculated “t” value = (square root of n)(mean)istard deviation = 3.86

Tabular “t” value is taken from a table of the tistribution for 2 alpha (0.20) and n-1 degrees of

freedom. Tabular “t”

=1.44.
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Since calculated “t” value is greater than tabtlalue, reject the null hypothesis and conclude th
the test stream is impaired by color.

Statistical Procedure for Mercury in Fish Tissue

Data Set: data in pg/Kg 130, 230, 450. Meaii®; Standard Deviation = 163.7

The 60% Lower Confidence Limit Interval = the saepiean minus the quantity:
((0.253)(163.7)/square root 3) = 23.9hus the 60% LCL Confidence Interval is
246.088 pg/Kg.

The criterion value is 300 pg/Kg. Therefore, sittee 60% LCL Confidence Interval is less than the
criterion value, the water is judged to be unimpaiby mercury in fish tissue, and theter bodyis
placed in either Category 2B or 3B.
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_-| Comment [D34]: This entire section was updated
i P with the exact wording from EPAs guidance
%ppendlx A‘ fffffffffffffffffffffffffffffffffffffffffffffffffffffffff g document. A web link was also added for quick
reference.

Excerpt from Guidance for 2006 Assessment, Listing and RepoRemuirements Pursuant to
Sections 303(d), 305(b) and 314 of the Clean Waater July 29, 2005. USEPA pp. 39-41.

The document can be read in its entirety from te EPA web site:
http://water.epa.gov/lawsregs/lawsqguidance/cwa/foplbad/2006irg-report.pdf

G. How should statistical approaches be used iaimthent determinations?

The state’s methodology should provide a ratioffiateany statistical interpretation of
data for the purpose of making an assessment detation.

Description of statistical methods to be employedarious circumstances

The methodology should provide a clear explanadibwhich analytic tools the state
uses and under which circumstances. EPA recomntbatithe methodology explain
issues such as the selection of key sample stat{stiithmetic mean concentration,
median concentration, or a percentile), null antbahtative hypotheses, confidence
intervals, and Type | and Type Il error threshol@ike choice of a statistic tool should
be based on the known or expected distributioh@tbncentration of the pollutant in
the segment (e.g., normal or log normal) in bothetiand space.

Past EPA guidance (1997 305(b) and 2000 CALM) resended making non-

| attainment decisions, for “conventional pollutafits— TSS, pH, BOD, fecal coliform
bacteria, and oil and grease13 — when more thar®61df measurements exceed the
water quality criterion.” (However, EPA guidancesaot encouraged use of the
“10% rule” with other pollutants, including toxicsUse of this rule when addressing
conventional pollutants, is appropriate if its ajggltion is consistent with the manner
in which applicable WQC are expressed. An examipleWQC for which an
assessment based on the ten percent rule wouldgdreariate is the EPA acute WQC
for fecal coliform bacteria, applicable to proteati of water contact recreational use.
This 1976-issued WQC was expressed as, “...no thareten percent of the samples
exceeding 400 CFU per 100 ml, during a 30-day pktiblere, the assessment
methodology is clearly reflective of the WQC.

On the other hand, use of the ten percent rulénfi@rpreting water quality data is
usually not consistent with WQC expressed eithet amstantaneous maxima not to
be surpassed at any time, or 2) average concentratover specified times. In the
case of “instantaneous maxima (or minima) nevesdour” criteria use of the ten
percent rule typically leads to the belief thatrsemt conditions are equal or better

20 There are a variety of definitions for the ternorigentional pollutants.” Wherever this term is rede to in this guidance, it
means “a pollutant other than a toxic pollutant.”
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than specified by the WQC, when they in fact arsiderably worse. (That is,
pollutant concentrations are above the criteriomcentration a far greater

proportion of the time than specified by the WQ@hversely, use of this decision
rule in concert with WQC expressed as average aaratons over specific times can
lead to concluding that segment conditions are wahnsin WQC, when in fact they are
not.

If the state applies different decision rules fdfatent types of pollutants (e.g., toxic,
conventional, and non-conventional pollutants) &yues of standards (e.g., acute vs.
chronic criteria for aquatic life or human healthhe state should provide a
reasonable rationale supporting the choice of atigatar statistical approach to each
of its different sets of pollutants and types ahdards.

1. Elucidation of policy choices embedded in selectibparticular statistical approaches
and use of certain assumptions EPA strongly engmsatates to highlight policy
decisions implicit in the statistical analysis thlgy have chosen to employ in various
circumstances. For example, if hypothesis tes8ngsed, the state should make its
decision-making rules transparent by explaining \ttghose either “meeting WQS” or
“not meeting WQS” as the null hypothesis (rebuttaptesumption) as a general rule
for all waters, a category of waters, or an indivéd segment. Starting with the
assumption that a water is “healthy” when employmgothesis testing means that a
segment will be identified as impaired, and place@ategory 4 or 5, only if substantial
amounts of credible evidence exist to refute thasymption. By contrast, making the
null hypothesis “WQS not being met” shifts the maf proof to those who believe the
segment is, in fact, meeting WQS.

Which “null hypothesis” a state selects could liketeate contrasting incentives
regarding support for additional ambient monitoriagiong different stakeholders. If the
null hypothesis is “meeting standards,” there wareprevious data on the segment, and
no additional existing and readily available dataciinformation are collected, then the
“null hypothesis” cannot be rejected, and the seghwveould not be placed in Category 4
or 5. In this situation, those concerned about filssadverse consequences of having a
segment declared “impaired” might have little ingst in collection of additional

ambient data. Meanwhile, users of the segment wikdly want to have the segment
monitored, so they can be ensured that it is indegzhble of supporting the uses of
concern. On the other hand, if the null hypothésishanged to “segment not meeting
WQS,” then those that would prefer that a partieldagment not be labeled “impaired”
would probably want more data collected, in hopigroving that the null hypothesis is
not true.

Another key policy issue in hypothesis testinghatwignificance level to use in deciding
whether to reject the null hypothesis. Picking ghHievel of significance for rejecting the
null hypothesis means that great emphasis is hgsxged on avoiding a Type | error

(rejecting the null hypothesis, when in fact, tidl hypothesis is true). This means that if
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a 0.10 significance level is chosen, the state svemkeep the chance of making a Type |
error at or below ten percent. Hence, if the choseth hypothesis 2006 IR Guidance
July 2005 41 is “segment meeting WQS,” the statgyiag to keep the chance of saying
a segment is impaired — when in reality it is nainder ten percent.

An additional policy issue is the Type Il error®{mejecting the null hypothesis, when it
should have been). The probability of Type Il esrdepends on several factors. One key
factor is the number of samples available. Witixed number of samples, as the
probability of Type | error decreases, the probapibf a Type Il error increases. States
would ideally collect enough samples so the chantesaking Type | and Type Il errors
are simultaneously small. Unfortunately, resoungesded to collect such numbers of
samples are quite often not available.

The final example of a policy issue that a statuthdescribe is the rationale for
concentrating limited resources to support datdeszilon and statistical analysis in
segments where there are documented water quatiigms or where the combination
of nonpoint source loadings and point source disgia would indicate a strong
potential for a water quality problem to exist.

EPA recommends that, when picking the decisiorsraite statistical methods to be
utilized when interpreting data and informatiorgtsts attempt to minimize the chances of
making either of the two following errors:

« Concluding the segment is impaired, when in ifastnot, and
« Deciding not to declare a segment impaired, wihénin fact impaired.

States should specify in their methodology whatiognce level they have chosen to
use, in various circumstances. The methodologydvoest describe in “plain English”
the likelihood of deciding to list a segment thateality is not impaired (Type | error if
the null hypothesis is “segment not impaired”). &I1&€PA encourages states to estimate,
in their assessment databases, the probabilityaking a Type Il error (not putting on
the 303(d) list a segment that in fact fails to &€ S), when: 1) commonly-available
numbers of grab samples are available, and 2) #grek of variance in pollutant
concentrations are at commonly encountered le¥@sexample, if an assessment is
being performed with a WQC expressed as a 30-desage concentration of a certain
pollutant, it would be useful to estimate the proibty of a Type Il error when the
number of available samples over a 30 day periasjisal to the average number of
samples for that pollutant in segments state-wodén a given group of segments,
assuming a degree of variance in levels of theupatit often observed over typical 30
day periods.
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Appendix B|

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

_ - Comment [R35]: Previously Table 1.1.
e Footnotes moved to “Notes” column

7.031)
DESIGNATED DATA TYPE DATA COMPLIANCE WITH WATER Notes
USES QUALITY QUALITY STANDARDS *
CODE
Overall use No data. Not applicable| Given same rating as monitored sirea | Data Type Note This data type is used only

protection (all

designated useg)on similar land

Evaluated based

use/ geology as
stream with water
quality data.

with same land use and geology.

for wide-scale assessments of aquatic biota
aquatic habitat for 305(b) Report purposes.
This data type is not used in the developmer
the 303(d) List

hnd

t of

Any designated
uses

No data available
or where only
effluent data is
available. Results
of dilution
calculations or
water quality
modeling

Not applicable

Where models or other dilution cktions
indicate noncompliance with allowable
pollutant levels and frequencies noted in
this table, waters may be added to Categ
3B and considered high priority for water
quality monitoring.

ory

Protection of
Aquatic Life

Dissolved
oxygen, water

temperature, pH,
total dissolved
gases, oil and
grease.

Full: No more than 10% of all samples
exceed criterion.

Non-Attainment: Requirements for full
attainment not met.

Compliance with Water Quality Standards

predominantly during the critical period of the

monitoring program presents good evidence
a demarcation between seasons where crite
exceedences occur and seasons when they
not, the 10% exceedence rate will be based
an annual estimate of the frequency of
exceedence.

Chronic pH will be used in the 2018 LMD onl
if these criteria appear in the Code of State
Regqulations, and approved by the U.S.

Environmental Protection Agency.

year when criteria violations occur. Where the

_ _ — | Comment [D36]: DO was combined with this
row because it communicated the same informati
and footnote.

of
ia
do
bn

.

V- [ Comment [D37]: Previously 2016 J
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Appendix B\ )

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

7.031)

DESIGNATED
USES

DATA TYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER
QUALITY STANDARDS *

Notes

Losing
Streams

E. colibacteria

1-4

Full: No more than 10% of all samples
exceed criterion.

Non-Attainment: Requirements for full
attainment not met.

The criterion foiE. coliis 126
counts/100ml. 10 CSR 20-7.031 (4)(C)

Protection of
Aquatic Life

Toxic chemicals

Full: No more than one acute toxic event
three years that results in a documented
off of aquatic life such as fish, mussels, al
crayfish (does not include die-offs due to
natural origin). No more than one
exceedence of acute or chronic criterion i
the last three years for which data is
available

Non-Attainment: Requirements for full
attainment not met.

in
die-
nd

Protection of
Aquatic Life

Nutrients in Lakeg
(total phosphorus
total nitrogen,

plus
chlorophyll)

_Full: Nutrient levels do not exceedter
quality standards following procedures
stated i endix

Non-Attainment: Requirements for full
attainment not me

Compliance with Water Quality Standards
Note: Nutrient criteria will be used in tH#018 |
LMD only if these criteria appear in the Codg

of State Regulations, and approved by the U
Environmental Protection Agency.

Human Health -
Fish
Consumption

Chemicals (water

Full: Water quality does not excegdter
quality standards following procedures

stated inAppendixd |

Non-Attainment: Requirements for full
attainment not met.

_ - Comment [R35]: Previously Table 1.1.
e Footnotes moved to “Notes” column

- *[ Comment [D39]: Previously 2016

——= ‘[Comment [R38]: Previously Table B-1

S.

| = [ Comment [D40]: Prevously Table -1
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Appendix B|

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

_ - Comment [R35]: Previously Table 1.1.
e Footnotes moved to “Notes” column

L - {Comment [R41]: Previously Table B-1

L - {Comment [R42]: Previously Table B-1

“Compliance with Water Quality Standards” colu

| - *{ Comment [D43]: This note was moved from thj
e n

SS

he

7.031)
DESIGNATED DATA TYPE DATA COMPLIANCE WITH WATER Notes
USES QUALITY QUALITY STANDARDS *
CODE

Drinking Water | Chemical (toxics) 1-4 Full: Water Quality Standards not exceedeBesignated Use Nott Raw water is water
Supply -Raw following procedures stated [ippendix [ | from a stream, lake or groundwater prior to |
Water. . . . treatment in a drinking water treatment plant

Non-Attainment: Requirements for full

attainment not met.
Drinking Water | Chemical (sulfate 1-4 Full: Water quality standardwot exceeded
Supply- Raw chloride, fluoride) following procedures stated ppendixt | |
Water

Non-Attainment: Requirements for full

attainment not met.
Drinking Water | Chemical (toxics) 1-4 __Full: No Maximum Contamindetvel ICompliance with Water Quality Standards
Supply-Finished (MCL) violations based on Safe Drinking Note{:fFjrlisjlegfqutgrQaftq will not be used fol
Water Water Act data evaluation procedures. | analytes where water quality problems may I

Non-Attainment: Requirements for full caused by the drlnl_(lng water treatment proc

attainment not met such as the formation of Trihalomethanes

' (THMSs) or problems that may be caused by
distribution system (bacteria, lead, copg

Whole-Body- Fecal coliform or 2-4 Where there are at least five samples per Compliance with Water Quality Standards
Contact E. coli count year taken during the recreational season:Note: A geometric mean of 206 cfu/100 ml f
Full Water qualy standarcot exceeded | & SO e used 00 s creron vl o
Contact Y as a geometric mean, in any of the last thr |ssguri¥s Fecal Coliform Standeird ended
Recreation years for which data is available, for

samples collected during seasons for whi
bacteria criteria apply.

Non-Attainment: Requirements for full
attainment not met.

Cﬁlecember 31, 2008, any waters appearing g

e 2008 303(d) List as a result of the Fecal
Coliform Standard will be retained on the list
with the pollutant listed as “bacteria” until
sufficientE. colisampling has determined the
status of the water.

pr
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Appendix B|

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

7.031)
DESIGNATED DATA TYPE DATA COMPLIANCE WITH WATER Notes
| USES QUALITY QUALITY STANDARDS *
CODE
Irrigation, Chemical 1-4 _FullWater quality standardsot exceeded
Livestock and following procedures stated ppendix. | ]
Wildlife Water Non-Attainment: Requirements for full
attainment not met.

_ - Comment [R35]: Previously Table 1.1.
e Footnotes moved to “Notes” column

L - {Comment [R44]: Previously Table B-1 }

‘ ' See section on Statistical Consideratid&gpendix C& @

- [ Comment [D45]: Previously Table -1 & B-2 J
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METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

_ - Comment [R46]: Previously Table 1.2
e Footnotes moved into “Notes” column

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS *
CODE

Overall use Narrative 1-4 Full: Streamconditiontypicalof | - [ Comment [D47]: Previouly “appearance
protection (all | criteria for reference or appropriate control streams
beneficial which in this region of the state.
uses) ﬂwueegnstglri?rl]in Non-Attainment: The weight of

s can be evidence, based on the narrative criterja

made in 10 CSR 20-7.031(3), demonstrates the

observed condition exceeds a numeric
threshold necessary for the attainment
a beneficial use.

For example:

Color: Color as measured by the
Platinum-Cobalt visual method (SM
2120 B) in awater bodyis statistically

significantly higher than a control water.

Objectionable Bottom Deposits: The
bottom that is covered by sewage slud
trash or other materials reaching the
water due to anthropogenic sources
exceeds the amount in reference or
control streams by more than percent.

Note: Waters in mixing zones and
unclassified waterghatsupport aquatic
life on an intermittent basis shall be
subject to acute toxicity criteria for
protection of aquatic life. Waters in the
initial Zone of Dilution shall not be

of

subject to acute toxicity criteria.
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_ - Comment [R46]: Previously Table 1.2
e Footnotes moved into “Notes” column

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS *
CODE
Protection of | Toxic 1-4 Full: No more than one acute toxic even€ompliance with Water Quality Standards Note The test
Aquatic Life Chemicals in three years (does not include die-offsresult must be representative of water qualityttierentire time

of aquatic life due to natural origin). N
more than one exceedence of acute o
chronic criterion in three years for all
toxics.

For hardness based metals with eight
fewer samples, the hardness value
associated with the sample will be use
to calculate the acute or chronic
thresholds.

For hardness based metals with more
than eight samples, the reference
percentile hardness provided in state
water quality standards will be used to
calculate the acute and chronic
thresholds.

Non-Attainment: Requirements for full
attainment not met.

b period for which acute or chronic criteria apphor ammonia the

chronic exposure period is 30 days, for all otl&ids 96 hours.

The acute exposure period for all toxics is 24 Bpexcept for

ammonia which has a one hour exposure period.d&hertment
ill review all appropriate data, including hydraghic data, to

ensureonly representative data is used. Except on lavges

JIWhere storm water flows may persist at relativelyarying levels
for several days, grab samples collected duringrsteater flows
will not be used for assessing chronic toxicityeria.

=4

Compliance with Water Quality Standards Note: In the case o
toxic chemicals occurring in benthic sediment rathan in water,
the numeric thresholds used to determine the reedrther
evaluation will be the Probable Effect Concentragiproposed in
“Development and Evaluation of Consensus-Based&sdi
Quality Guidelines for Freshwater Ecosystems” bycBianald,
D.D. et al. Arch. Environ. Contam. Toxicol. 39,20-31 (2000).
These Probable Effect Concentrations are as foll8&sng/kg
As; 4.98 mg/kg Cd; 111 mg/kg Cr; 149 mg/kg Cu; 48d4kg Ni;
128 mg/kg Pb; 459 mg/kg Zn; 561 pg/kg naphthal&éa@0 pg/kg
phenanthrene; 1520 pg/kg pyrene; 1050 pg/kg
benzo(a)anthracene, 1290 ug/kg chrysene; 1450 pg/kg
benzo(a)pyrene; 22,800 pg/kg total polyaromatiabgarbons;
676 pg/kg total PCBsshlordanel7.6 ug/kg; Sum DDE 31.3
ug/kg; lindane(gamma-BHC) 4.99 ug/kg. Where multiple
sediment contaminants exist, the Probable Effecic€atrations
Quotient shall not exceed 0.75. See AppendanD Section Il. D
for more information on the Probable Effect Concatiins

Quotient.
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Footnotes moved into “Notes” column

B {Comment [R46]: Previously Table 1.2

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS *
CODE
Protection of | Biological: 34 Full: For seven or fewer samples and | Data Type Note DNR invert protocol will not be used for
Aquatic Life Aquatic following DNR wadeable streams assessment in the Mississippi Alluvial Basin (beetrarea) due to
Macro macroinvertebrate sampling and lack of reference streams for comparison
invertebrates evalu_gtlon protocols, 75% of the strearrbata Type Note: See/Section II.Q.[O[ additional criteria used{Comment [R48]: Previously Appendix
sampled condition index scores must be 16 or assess biological data.
using DNR greater. Fauna achieving these scoreg _ _ _
Protocol. are considered to be very similar to Compliancewith Water Quality Standards Note: See
regional reference streams. For greatey/Appendix Q)f For test streams that are significantly smalian {Comment [R49]: Previously Table -1 and E-2 ]
than seven samples or for other sampljrigjoreference streams where both bioreference streach small
and evaluation protocols, results must peontrol streams are used to assess the biologieajrity of the
statistically similar to representative test stream, the assessment of the data shouldylepd take into
reference or control stream. account both types of control streams.
Non-Attainment: For seven or fewer
samples and following DNR wadeable
streams macroinvertebrate sampling and
evaluation protocols, 75% of the stream
condition index scores must be 14 or
lower. Fauna achieving these scores are
considered to be substantially different
from regional reference streamisor
more than seven samples or for other
sampling and evaluation protocols,
results must be statistically dissimilar tp
control or representative reference
streams.
Protection of | Biological: 3-4 Full: For seven or fewer samples and | Data Type Note See Section II.D. for additional criteria USQComment [R50]: Previously Appendix
Agquatic Life MDC Fish following MDC RAM fish community | assess biological data.
(CilqunMn;unlty E;O;%Cglrsérzgt/oerof lt:hfu?]?;;r]?esvmgithesCompliancewith V_Vater_ Quali‘gy Standards Note: I\/IDC_ fIBI
Protocol scores are consi'dered to be very Sim”ercoreSire_ from “Blploglcal Crltgrla for Streams and '.:ISh
; Communities in Missouriby Doisy et al.(2008) If habitat
(Ozark to regional reference streams. For greatil i viong (as measured by either the QCPH1 inmfeather
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_ - Comment [R46]: Previously Table 1.2
e Footnotes moved into “Notes” column

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS *
CODE
Plateau only) than seven samples or for other sampljrgppropriate methods) are judged to contributewofish
and evaluation protocols, results must peommunity scores and this is the only type of datzlable, the
statistically similar to representative water body will be included in Category 4C, 2B3&. If other
reference or control streams. types of data exist, the weight of evidence appraeitt be used
Suspected of Impairment: Data not a5 deSaigaeim this document.
conclusive (Category 2B or 3B). For firsiCompliancewith Water Quality Standards Note: For
and second order streaifBl score < determining influence of poor habitat on those damthat are
29. deemed as impaired, consultation with MDC RAM stdff be
Non-Attainment: First and second ord aru_tiliz_e_dL If, throqgh this consu!tation, habitat is deteredrj(o be 4
streams will not be assessed for non- significant ppssm_le cause for impairment, the v_vbtcdy will not
attainment. When assessing third to fi nfe rated_as impaired, but rather as suspect ofiimpat
; categories 2B or 3B).

order streams with data sets of seven 0
fewer samples collected by following | Compliancewith Water Quality Standards Note: See
MDC RAM fish community protocols, | |/Appendix D. For test streams that are signifigasthaller LhaH{Comment [R51]: Previously Table -1 and E-2 ]
75% of theflBI scores must be lower bioreference streams where both bioreference sgeahsmall
than 36. Fauna achieving these scores candidate referencstreams are used to assess the biological
areconsidered to be substantially integrity of the test stream, the assessment ofiaitee should
different from regional reference display and take into account bdthocriteria reference streams
streams For more than seven samples|aind candidate referenstreams.
for other sampling and evaluation
protocols, results must be statistically
dissimilar to control or representative
reference strean

Protection of | Other 3-4 Full: Results must be statistically similaData Type Note See Section II.D. for additional criteria US{Comment [R52]: Previously Appendix

Aquatic Life Biological to representative reference or control | assess biological data

Data streams.

Non-Attainment: Results must be
statistically dissimilar to control or

representative reference stree
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_ - Comment [R46]: Previously Table 1.2
e Footnotes moved into “Notes” column

Appendix C| )
METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS *
CODE

Protection of | Toxicity 2 Full: No more than one test result of
Aquatic Life testing of statistically significant deviation from

streams or controls in acute or chronic test in a

lakes using three-year period.

aguatic

Non-Attainment: Requirements for full

organisms attainment not met.
Human Health | Chemicals 1-2 Full: Contaminant levels in fish tissue| Compliancewith Water Quality Standards Note: Fish tissue
- Fish (tissue) levels in fillets, tissue plugs, and eggs fdthreshold levels are; chlordane 0.1 mg/kg (CrelliR. 1989
Consumption not exceed guidelines. “New Trigger Levels for Chlordane in Fish-Revisedrib” Mo.

Dept. of Health inter-office memorandum. JunelldB9);
mercury 0.3 mg/kg based on “Water Quality Criterion
Protection of Human Health: Methylmercury” EPA-8R331-
001. Jan. 2001.
http://www.epa.gov/waterscience/criteria/methylnueyémerctitl.
pdf; PCBs 0.75 mg/kg, MDHSS Memorandum August 3062
“Development of PCB Risk-based Fish ConsumptiontLim
Tables” and lead 0.3mg/kg (World Health Organization 1972
“Evaluation of Certain Food Additives and the Comiaants
Mercury, Lead and CadmiumWHO Technical Report Series
No. 505, Sixteenth Report on the Joint FAO/WHO Ekpe
Committee on Food Additives. Geneva 33 pp. Assessof
Mercury will be based on samples solely from tHe¥ang
higher trophic level fish specied/alleye,Sauger Trout, Black
Bass White Bass Striped Bass,NorthernPike, FlatheadsCatfish
andBlue Catfish. In a 2012 DHSS memorandum (not yet
approved, but are being considered for future LMidgions)
threshold values are proposed to change as folldwstdane0.2
mg/kg ;mercury0.27 mg/kg ; and PCBs = 0.540 ; lead has not
changed, but they do add atrazine and PD@BEh Fillet
Advisory Concentrations (FFACs) in Missouri).

Non-Attainment: Requirements for full
attainment not met.

s See section on Statistical Considerations and Appeix D, - { Comment [D53]: Previously Table -1 & B-2 ]
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DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14" FOLD OUT)
\Determining when waters are impairedj jDetermining when waters are no longer impaireb __ { comment [D54]: Previously Table B-1
: L Criterion Used Significance .- Criterion Used | Significance o {Comment [D55]: Previously Table B-2
DesLlngneated Analytes | Analytical Tool DzC'SftEeZ?SIe/ with the Decision Level DEC'SSREZ?SW with the Decision Level Notes
yp Rule" (o) yp Rule (o)
Narrative Color Hypothesis Test:| Null Reject Null 0.1 Same Same Criterion 0.4
Criteria Two Sample, ong Hypothesis: Hypothesis if Hypothesis
tailed t-Test There is no calculated “t” value
difference in exceeds tabular “t”
color between | value for test alpha
test stream and
control stream.
Bottom Hypothesis Test,| Null Reject Null 0.4 Same Same Criterion Same Criterion Note: If data is non-normal a
deposits | Two Sample, ong¢ Hypothesis: Hypothesis if 60% Hypothesis Significance | nonparametric test will be used as a comparigon
tailed “t “Test Solids of Lower Confidence Level of medians. The same 20% difference still
anthropogenic | Limit (LCL) of applies. With current software the Mann-
origin cover mean percent fine Whitney test is used.
less than 20% | sediment
of stream deposition (pfsd) in

bottom where | stream is greater
velocity is less | than the sum of the
than 0.5 pfsd in the control
feet/second. and 20 % more of
the stream bottom.
i.e., where the pfsd
is expressed as a
decimal, test
stream pfsd >
(control stream
pfsd)+(0.20)
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Appendix D
DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14" FOLD OUT)
\Determining when waters are impairedj jDetermining when waters are no longer impaireb __ { comment [D54]: Previously Table B-1
: L Criterion Used Significance .- Criterion Used | Significance " | Comment [D55]: Previously Table B-2
DesLljgsneated Analytes | Analytical Tool DaCIS:;)tEeZ?SIe/ with the Decision Level DEC'SQREZ?SW with the Decision Level Notes {
yp Rule" (o) yp Rule (o)
Aquatic Life | Biological | For DNR Invert | Using DNR Reject Null Not Same Same Criterion Same
monitoring | protocol: Samplg Invert. Hypothesisif Applicable Hypothesis Significance
(Narrative) | sizes of 7 or less| Protocol Null | frequency of fully Level
75% of samples | Hypothesis: sustaining scores
must score 14 or| Frequency of | on test stream is
lower. full sustaining | significantly less
i scores for test | than for biological
For RAM Fish | stream is the | criteria reference
IBI protocol: same as for | streams.
Sample sizes of T biological
or less, 75% of | criteria
samples must reference
score less than | gtreams.
36.
For DNR Invert | A direct Rate as impaired if| 0.1 Same Same Criterion 0.4 Criterion Note: For inverts, the reference
protocol and comparison of | biological criteria Hypothesis number will change depending arhich EDU
sample size of 8 | frequencies reference stream the stream is in (X%-5%), for RAM samples the
or more: between test | frequency of fully reference number will always be 70 (75%-5%j).
Binomial and biological | biologically
Probability criteria supporting scores i
i reference greater than five
For RAM Fish | streams will be| percent more than
IBI protocol and | made. test stream.
sample size of 8
or more:
Binomial
Probability.
For other Null Reject Null 0.1 Same Same Criterion 0.4
biological data ar) Hypothesis, Hypothesis if Hypothesis
appropriate Community metric scores for
parametric or metric(s) in test stream are
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14" FOLD OUT)
Determining when waters are impaired

Determining when waters are no longer impaired

| - = ( Comment [D54]: Previously Table B-1

o {Comment [D55]: Previously Table B-2

1

. . Criterion Used Significance - Criterion Used | Significance
DesLljgsneated Analytes | Analytical Tool DzC'SftEeZ?SIe/ with the Decision Level DEC'SgReZliJSle/ with the Decision Level Notes
yp Rule" (o) yp Rule (o)
Aquatic Life nonparametric | test streamis | significantly less
(cont.) test will be used.| the same as for than reference or
a reference control streams.
stream or
control
streams.
Other Dependent upon | Dependent | Same Same Criterion Same
biological available upon Hypothesis Significance
monitoring to | information. available Level
be determined information.
by type of data
Toxic Not applicable No more than| Not applicable Not Same Same Criterion Same
chemicals one toxic applicable Hypothesis Significance
in water: event, toxicity Level
(Numeric) test failure or
exceedence of
acute or
chronic
criterion in 3
years.
Toxic Comparison of | Waters are For metals use Not Water is For metals use Not Compliance with Water Quality Standards
chemicals | geometric mean | judged to be 150% PEC applicable judged to be 150% of PEC applicable Note: In the case of toxic chemicals occurring
in to PEC value, or | impaired if threshold. The unimpaired if | threshold. The in benthic sediment rather than in water, the
sediments:| calculation of a | parameter PECQ threshold parameter PECQ threshold numeric thresholds used to determine the neg¢d
(Narrative) | PECQ value. geomean value is 0.75. geomean is value is 0.75. for further evaluation will be the Probable Effgct
exceeds PEC, equal to or less Concentrations proposed in “Development arld
or site PECQ is than PEC, or Evaluation of Consensus-Based Sediment
exceeded. site PECQ Quality Guidelines for Freshwater Ecosystems
equaled or not by MacDonald, D.Det al. Arch. Environ.
exceeded. Contam. Toxicol. 39,20-31 (2000). These
Probable Effect Concentrations are as followg:
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14" FOLD OUT)
Determining when waters are impaired

Determining when waters are no longer impaired

| - = ( Comment [D54]: Previously Table B-1

o {Comment [D55]: Previously Table B-2

[e)

D X

. . Criterion Used Significance - Criterion Used | Significance
DesLljgnated Analytes | Analytical Tool Damsm;rr: Rgle/ with the Decision Level DEC'S'(iR Rgle/ with the Decision Level Notes
se ypothesis Rule (a) ypothesis Rule (@)
33 mg/kg As; 4.98 mg/kg Cd; 111 mg/kg Cr;
Aquatic Life 149 mg/kg Cu; 48.6 mg/kg Ni; 128 mg/kg Pb;
(cont.) 459 mg/kg Zn; 561 pg/kg naphthalene; 1170
png/kg phenanthrene; 1520 pg/kg pyrene; 1040
pna/kg benzo(a)anthracene, 1290 pg/kg
chrysene; 1450 pg/kg benzo(a)pyrene; 22,80
pg/kg total polyaromatic hydrocarbons; 676
pa/kg total PCBsghlordanel7.6 ug/kg; Sum
DDE 31.3 ug/kg;lindane(gamma-BHC) 4.99
ug/kg. Where multiple sediment contaminants
exist, the Probable Effect Concentrations
Quotient shall not exceed 0.75. See Append
D and Section Il. D for more information on th
Probable Effect Concentrations Quotient.
Temperatu| Binomial Null Reject Null Not Same Same Criterion Same
re, pH, probability Hypothesis: Hypothesis if the | applicable Hypothesis Significance
total diss. No more than | Type | error rate is Level
gases, oil 10% of less than 0.1.
and grease, samples exceed
diss. the water
oxygen quality
(Numeric) criterion.
Losing E.coli Binomial Null Reject Null 0.1 Same Same Criterion Same
Streams probability Hypothesis: Hypothesis if the Hypothesis Significance
No more than | Type | error rate is Level
10% of less than 0.1.
samples exceed
the water
quality
criterion.
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14" FOLD OUT)

Determining when waters are impaired

Determining when waters are no longer impaired

| - = ( Comment [D54]: Previously Table B-1

o {Comment [D55]: Previously Table B-2

. . Criterion Used Significance - Criterion Used | Significance
DesLljgsneated Analytes | Analytical Tool DzC'SftEeZ?SIe/ with the Decision Level DEC'SgReZliJSle/ with the Decision Level Notes
yp Rule" (o) yp Rule (o)
Human Toxic Hypothesis test: | Null Reject Null 0.4 Same Reject Null Same
Health — chemicals | 1-sided Hypothesis: Hypothesis if the Hypothesis Hypothesis if the | Significance
Fish in water confidence limit | Levels of 60% LCL is greater 60% UCL is Level
Consumption| (Numeric) contaminants | than the criterion greater than the
in water do not| value. criterion value.
exceed
criterion.
Toxic Four or more Null Reject Null 0.4 Same Reject null Same
chemicals | samples: Hypothesis: Hypothesis if the Hypothesis hypothesis if the | Significance
in tissue Hypothesis test | Levels in fillet | 60% LCL is greater 60% UCL is Level
(Narrative) | 1-sided samples or fish| than the criterion greater than the
confidence limit | eggs do not value. criterion value.
exceed
criterion.
Drinking Toxic Hypothesis test: | Null Reject Null 0.4 Same Reject null Same
Water chemicals | 1-sided Hypothesis: Hypothesis if the Hypothesis hypothesis if the | Significance
Supply (Numeric) | confidence limit | Levels of 60% LCL is greater 60% UCL is Level
(Raw) contaminants | than the criterion greater than the
do not exceed | value. criterion value.
criterion.
Non-toxic | Hypothesis test: | Null Reject Null 0.4 Same Reject null Same
chemicals | 1-sided Hypothesis: Hypothesis: if the Hypothesis hypothesis if the | Significance
(Numeric) | confidence limit | Levels of 60% LCL is greate 60% UCL is Level
contaminants | than the criterion greater than the
do not exceed | value. criterion value.
criterion.
Drinking Toxic Methods Methods Methods stipulated| Methods Same Same Criterion Same
Water chemicals | stipulated by stipulated by | by Safe Drinking | stipulated by| Hypothesis Significance
Supply Safe Drinking Safe Drinking | Water Act. Safe Level
(Finished) Water Act Water Act. Drinking
Water Act.
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DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14” FOLD OUT)

Determining when waters are no longer impaired

2018 Section 303(d) List in Missouri

Determining when waters are impaired

| - = ( Comment [D54]: Previously Table B-1

o {Comment [D55]: Previously Table B-2

criterion value.

. . Criterion Used Significance - Criterion Used | Significance
DesLlngneated Analytes | Analytical Tool Dzmsgﬂez?sle/ with the Decision Level DEC'SQREZ?SW with the Decision Level Notes
yp Rule" (o) yp Rule (o)
Whole Body | Bacteria Geometric mean| Null Reject Null Not Same Same Criterion Not
Contact and | (Numeric) Hypothesis: Hypothesis: if the | Applicable Hypothesis applicable
Secondary Levels of geometric mean is
contaminants | greater than the
do not exceed | criterion value.
criterion.
Irrigation & | Toxic Hypothesis test | Null Reject Null 0.4 Same Reject null Same
Livestock chemicals | 1-Sided Hypothesis: Hypothesis if the Hypothesis hypothesis if the | Significance
Water (Numeric) | confidence limit | Levels of 60% LCL is greate 60% UCL is Level
contaminants | than the criterion greater than the
do not exceed | value. criterion value.
criterion.
Protection of | Nutrients | Hypothesis test Null Reject Null 0.4 Same Same Criterion Same Hypothesis Test Note State nutrient criteria
Aquatic Life | in lakes hypothesis: Hypothesis if 60% Hypothesis Significance | require at least four samples per year taken
(Numeric) Criteria are not| LCL value is Level the outflow point of the lake (or reservoir)
exceeded. greater than between May 1 and August 31 for at least fol

different, not necessarily consecutive, years.

| 1Where hypothesis testing is used for media othan fish tissue, for data sets with five samplefeaer, a 75 percent confidence interval aroundaiygropriate central tendencies will be used tordete use attainment status. Use
attainment will be determined as follows: (1)Hétcriterion value is above this interval (all v@wvithin the interval are in conformance with thigerion), rate as unimpaired; (2) If the criterigalue falls within this interval, rate as
unimpaired and place in Category 2B or 3B; (3h# triterion value is below this interval (all vefuwithin the interval are not in conformance wita criterion), rate as impaired. For fish tisghés procedure will be used with the

| following changes: (1) it will apply only to sanepsizes of less than four and, (2) a 50% confidémteeval will be used in place of the 75% confiderinterval

ear

=



